This  is  a  digital  copy  of  a  book  that  was  preserved  for  generations  on  library  shelves  before  it  was  carefully  scanned  by  Google  as  part  of  a  project 
to  make  the  world's  books  discoverable  online. 

It  has  survived  long  enough  for  the  copyright  to  expire  and  the  book  to  enter  the  public  domain.  A  public  domain  book  is  one  that  was  never  subject 
to  copyright  or  whose  legal  copyright  term  has  expired.  Whether  a  book  is  in  the  public  domain  may  vary  country  to  country.  Public  domain  books 
are  our  gateways  to  the  past,  representing  a  wealth  of  history,  culture  and  knowledge  that's  often  difficult  to  discover. 

Marks,  notations  and  other  marginalia  present  in  the  original  volume  will  appear  in  this  file  -  a  reminder  of  this  book's  long  journey  from  the 
publisher  to  a  library  and  finally  to  you. 

Usage  guidelines 

Google  is  proud  to  partner  with  libraries  to  digitize  public  domain  materials  and  make  them  widely  accessible.  Public  domain  books  belong  to  the 
public  and  we  are  merely  their  custodians.  Nevertheless,  this  work  is  expensive,  so  in  order  to  keep  providing  this  resource,  we  have  taken  steps  to 
prevent  abuse  by  commercial  parties,  including  placing  technical  restrictions  on  automated  querying. 

We  also  ask  that  you: 

+  Make  non-commercial  use  of  the  files  We  designed  Google  Book  Search  for  use  by  individuals,  and  we  request  that  you  use  these  files  for 
personal,  non-commercial  purposes. 

+  Refrain  from  automated  querying  Do  not  send  automated  queries  of  any  sort  to  Google's  system:  If  you  are  conducting  research  on  machine 
translation,  optical  character  recognition  or  other  areas  where  access  to  a  large  amount  of  text  is  helpful,  please  contact  us.  We  encourage  the 
use  of  public  domain  materials  for  these  purposes  and  may  be  able  to  help. 

+  Maintain  attribution  The  Google  "watermark"  you  see  on  each  file  is  essential  for  informing  people  about  this  project  and  helping  them  find 
additional  materials  through  Google  Book  Search.  Please  do  not  remove  it. 

+  Keep  it  legal  Whatever  your  use,  remember  that  you  are  responsible  for  ensuring  that  what  you  are  doing  is  legal.  Do  not  assume  that  just 
because  we  believe  a  book  is  in  the  public  domain  for  users  in  the  United  States,  that  the  work  is  also  in  the  public  domain  for  users  in  other 
countries.  Whether  a  book  is  still  in  copyright  varies  from  country  to  country,  and  we  can't  offer  guidance  on  whether  any  specific  use  of 
any  specific  book  is  allowed.  Please  do  not  assume  that  a  book's  appearance  in  Google  Book  Search  means  it  can  be  used  in  any  manner 
anywhere  in  the  world.  Copyright  infringement  liability  can  be  quite  severe. 

About  Google  Book  Search 

Google's  mission  is  to  organize  the  world's  information  and  to  make  it  universally  accessible  and  useful.  Google  Book  Search  helps  readers 
discover  the  world's  books  while  helping  authors  and  publishers  reach  new  audiences.  You  can  search  through  the  full  text  of  this  book  on  the  web 


at|http  :  //books  .  google  .  com/ 


3  2044  106  433  204 


^  HARVARD  UNIVERSITY  HERBARIUM. 

US  THE  GIFT  OF 

J3^    L^'^a^. 


/ 


LIBRARY  OF  THE  GRAY  HERBARIUM 
HARVARD  UNIVERSITY 


Digitized  byCjOOQlC 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


THE  '/  ^'^''  '  >-.'-^'c  ^  ^  ^ 


AMERICAN    JOURNAL 


OF 


SCIENCE   AND   ARTS. 


COirDUCTED  BY 


BENJAMIN  SILLIMAN,  M.  D.  LL.  D. 

Pkot  Chem.,  Min.,  &c.  in  Yale  CoU. ;  Cor.  Mem.  Soc.  Arts,  Mac.  and  Com. ;  and 

For.  Mem.  GeoL  Soc»  l^ndon;  Mem.  Geol.  Soc.,  Fari*;  Meia.  Roy.  Min.  Soc» 

Dfeeden;  NaL  Hist  Soc.,  Halle;  Imp.  Agiic.  Soc.,  Moscow;  Hon.  Mem. 

Lin.  Soc,  Paris;  Nat  Hist  Soc.  Beliatt,  Ire.;  Pbil.  and  Ut  Soc. 

Britlol,  Eog  ;  Hon.  Mem.  Roy.  Sussex  Inst.  Brighton,  Eng. ; 

Lit  anJ  Hist.  Soc.,  Quebec;  Mem.  ot  various 

Lit  and  Sden.  Soc  in  America. 


VOL.  XXXIL— JULY,  1837. 


NEW  HAVEN: 


SoU  by  A.  H.  MALTBY  and  HERIUCK  &  NOYES.— J?a/^f>i(>r«,  I.  SMITH 
HOMANS,  (late  E.  J.  Coif.LB  fit  Co.)''PhUrdtlphia,  CAREY  &  HART  and 
J.  8.  LITTELL.— JVeiD  York,  O.  3t  C.  CARVILL  &  Co.,  Nc.  73  Cedar  St,  and 
G.  8.  SILLIHA^N,  No.  45  WUliam  Si.^Bo9ton,  HILLIARD,  GRAY  &  Co. 


PRINTED  BY  B.  Jj.  HAMLF.N. 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


CONTENTS  OF  VOLUME  XXXII. 

-  O  " 

NU,MBER    I. 

Page. 

Aet.  L  General  Remarks  on  the  Temperature  of  the  Terrestrial 

Globe  and  the  Planetary  Spaces ;  by  Baron  Fourier,        1 
IL  Account  of  an  Excursion  to  Mount  Katahdin,  in  Maine ; 

by  Prof.  J.  W.  Bailby,    ...,.-      20 
UL  Experiments  on  the  Adhesion  of  Iron  Spikes  of  various 
forms,  when  driven  into  different  species  of  Timber ; 
by  Prof.  Walter  R.  Johnson,        -        -        -        -      34 
IV.  Remarks  on  the  Natural  order  Cycadeae,  with  a  descrip- 
tion of  the  ovula  and  seeds  of  Cycas  revoluta,  Willd. ; 

by  A.  J.  Downing, 45 

V.  On  the  Economical  Uses  of  some  species  of  Testacea,       53 
YI.  Notes  on  a  Tour  in  France,  Italy,  and  Elba,  with  a  notice 

of  its  Mines  of  Iron ;  by  Prof.  F.  Hall,  -        -      74 

VII.  Notes  on  Chemistry,  &c. ;  by  Prof.  J.  W.  Bailey,  85 

VIII.  A  Visit  to  the  Salt  Works  of  Zipaquera,  near  Bogota,^ 

in  New  Granada ;  by  J.  H.  Gibbon,  M.  D.         -        -      89 
IX.  Meteorological  Journal,  for  the  year  1836,  kept  at  Mari- 
etta, Ohio ;  by  Dr.  S.  P.  Hildreth,         -        -        -      95 
X.  Remarks  on  some  of  the  Gold  Mines,  and  on  parts  of  the 
Gold  Region  of  Virginia,  founded  on  personal  obser- 
rations,  made  in  the  months  of  August  and  September, 

1836;  byB.  Silliman,    -    • 98 

XI.  Notice  of  some  facts  connected  with  the  Gold  of  a  por- 
tion of  North  Carolina ;  by  Franklin  L.  Smith,  Esq.  130 
Xn.  Notice  of  the  Shad  and  Shad  Fisheries  of  the  River  Dela* 

ware ;  by  Samuel  Howell,  M.  D.  -        -        -     134 

XUL  Formic  Acid — remarks  upon  its  utility,  together  with  a 
correction  of  Dobereiner's  process  and  views  respecting 
the  theory  of  its  formation ;  by  Prof.  J.  P.  Emmet,        140 
XIV.  On  the  Identity  of  the  Torrelite  of  Thomson  with  Co- 

lumbite ;  by  James  D.  Dana,  A.  M.  -  .      -        -     149 

XV.  On  the  Causes  of  the  Tornado,  or  Water  Spout ;  by  Prof. 

R.  Hare,  M.  D. 153 

XVI.  Description  of  Edwardsite,   a  new  Mineral ;    by  Prof. 

Charles  Upham  Shepard,  M.  D.    -        -        -        -     162 
XVII.  Description  of  a  new  Trilobite ;  by  Prof.  Jacob  Green,  167 


Digitized  by  VjOOQIC 


IV  CONTENTS. 

MISCELLANIES. — DOMESTIC  AND  FOREIGN. 

Page. 

1.  Mr.  Faraday  on  the  most  improved  form  of  the  Galvanic  De- 

flagrator,  especially  as  constructed  by  Dr.  Hare,        -  -  170 

2.  Foftsil  footsteps  in  sandstone  and  graywacke,  .  -  -  174 
3p  Observations  on  the  Aurora  Borealii  of  Jan.  25,  1837,  -  176 
4.  Foreign  accounts  of  the  Meteoric  Shower  of  Nov.  1836,  -  181 
6.  United  States'  gold  mine,  near  Fredericksburgh,  Va.,  -  183 
6,  7r  Culpeper  gold  mine,  Virginia — Geological  Reports,  -  186 
8,  9.  Fire  bricki — Supposed  volcano  at  sea,           -        -  -  196 

10.  Visit  t9  Iceland, 196 

11,  12.  Storms — Galvanism,  -        - 197 

13,  Animal  electricity,   --------     198 

14,  Fall  of  fishes  from  the  atmosphere  in  India,       -        -        -     199 

15,  Nature  of  different  cements, 200 

16,  Telegraphs, 201 

17,  18.  Scientific  Congress  at  Metz — New  York  Statistical  So- 

ciety,         .        -        -        -    202 

19,  20.  Officers  of  the  New  York  Lyceum  of  Natural  History — 
Transactions  of  the  Maryland  Academy  of  Science  and  Lite- 
rature,         -        -        .    204 

21.  Proposed  new  work  on  American  skulls,   -        -        -        -    207 

22,  23,  Maury's  treatise  on  Navigation — Gummere's  Astronomy,  208 

24.  Wiseman's  Lectures  on  the  connection  between  Science  and 
Revealed  Religion, 209 

25,  "26,  27.  Pr.  Buckland's  new  work — Lyell's  Geology,  5th  edi- 

tion— ^Lfhdley's  Introduction  to  Botany,   -        -        -        -    210 
28,  29.  Lindley's  Natural  System  of  Botany — Hints  on  the  culti- 
vation of  the  Mulberry,  &c.     211 

90,  31,  32.  Johnston's  Chemical  Tables — Magazine  of  Zoology 

and  Botany — Thomson's  Records  of  Science,  -        -    212 

33,  The  Annals  of  Electricity,  Magnetism  and  Chemistry,  6lc     213 

Obituary ;  Dr.  Edward  Turner, 213 

M.  Persoon — Mr.  Richard  Cunningham — Mr.'  Edward 

Turner  Bennet, 215 

Dr.  William  Henry, 216 

East  Indian  Geology,     ...        ^        -        -        -    216 

Appendix. 

Notice  of  the  Electro-Magnetic  Machine  of  Mr.  Thomas 
Davenport,  of  Brandon,  near  Rutland,  Vermont. 


Digitized  by  VjOOQIC 


JfftfHBKR    II. 

Art.  I.  ObaerratioiM  trpon  certain  Auroral  and  Optical  Phenom- 
ena ;  by  AxszANPEit  C.  TvriNiKo,        ...       ^7 

IL  Geological  and  Mineralogical  Nodcetf ;  by  Prof.  OLiysn 

P.  HvBBARn,  M.  D.      -       - ,      -       -       -       -       230 

m.  On  the  Economical  Uses  of  some  dpecies  of  Testacea,     235 

IT.  OriticismsandtniggestioiiB  respecting  Nomenclature;  by 
Prof.  RoBSRT  Har£,  M.  D.  Also,  a  Letter  from  the 
celebrated  J*  J.  Bbrzxlius,  ....  269 
T.  Description  of  an  Electrical  Machine,  with  a  Plate  four 
feet  in  diameter,  so  constructed  as  to  be  abore  the  Ope- 
rator :  also,  of  a  Battery  Discharger  employed  there- 
with :  and  some  Observations  on  the  Causes  of  the  Di- 
yersity  in  the  Length  of  the  Sparks  erroneously  distin- 
guished by  the  terms  Positive  and  Negative ;  by  ProL 
R.  Hare,  M.  D.  d&c. 272 

YI.  Of  an  Improved  Barometer  Gage  Eudiometer ;  by  Prof. 

R.  Harx,  M.  D.  dE^c 280 

ViL  Eograving  and  Description  of  Voltaic  Series,  combining 
the  advantages  of  the  trough  of  Cruickshank  with  those 
of  the  Deflagrator ;  by  Prof.  R.  Hare,  M.  D.  d&c.  285 

Vlil.  A  Natural  System  of  Botany ;  or  a  systematic  view  of 
the  Organization,  Natural  Affinities,  and  Geographical 
Distribution  of  t^e  whole  Vegetable  Kingdom ;  together 
with  the  uses  of  the  most  important  species  in  Medi- 
cine, the  Arts,  and  rural  or  domestic  economy;  by 
John  Lindlet,  Ph.D.  dtc.      Cl^^    .        .        .        202 

IX.  Electro-Meteorological  Observations ;  by  Jas.  Swaiv,     304 
X.  Experiments  upon  the  Induction  of  Metallic  Coils ;  by 

John  B.  Zabriskie,  M.  D.  ....        90^ 

XI.  Description  of  the  model  of  an  Electro-Magnetic  Engine, 

constructed  by  John  B.  Zabriskie,  M.  D.     -        -        313 

XIL  On  Zine Roofing;  by  Prof.  L.  D.  Gale,  -  -  315 
XIIL  On  the  Common  Blowpipe ;  by  Prof.  J.  W.  Bailet,  310 
XIV.  Notice  of  the  Gold  Veins  of  the  United  States'  Mine  near 

Fredericksburg,  Va. ;  by  Lieut.  M.  F.  Maurt,  XJ.  S.  N.  325 

XV.  Chronometers, 330 

XVI.  Chemical  Examination  of  Mi<irolite ;  by  Prof.  Charles 

Upham  Shepard,  M.  D. 338 

XVn.  Notice  of  Eremite,  a  new  Mineral  Species ;  by  Prof. 

Charles  U.  Shepard,  M.  D.        -  '     -        -       -        341 


Digitized  by  VjOOQIC 


Vl  C0NTBNT8. 

Page. 

X VIU.  Deseription  of  several  New  Trilobites ;  by  Profl  Jacob 

Green,  M.D.      --....-        343 
XIX.  Remarks  on  the  supposed  connexiou  of  the  Gulf  Stream 
with  opposite  currents,  on  the  coast  of  the  United  States ; 
by  William  C.  Rbdtield,  ....        349 

XX.  On  the  use  of  the  Djmamic  Multiplier,  with  a  new  accom- 

panjring  apparatus ;  by  C.  G.  Page,  M.  D.      -        *        354 
XXL  Description  of  the  Skull  of  the  Guadaloupe  Fossil  Hu- 
man Skeleton;  by  Prof.  James  Moultrie,  M.D.   With 
introductory  remarks ;  by  C.  XJ.  Shepard,  M.  D.  361 

miscellanies. — DOMESTIC  AND   FORBION. 

1.  Annual  Report  of  the  Curators  of  the  Boston  Society  of  Natu- 
ral History, 364 

2.  Cressets  galvanic  apparatus, 372 

3.  Accidental  production  of  animal  life,     -        -        -        -  374 

4.  Fossil  remains  of  the  elephant, 377 

5.  Interlocking  of  beech  trees, 379 

6.  Rotting  of  timber  in  certain  situations,  ...  380 

7.  The  odor  of  wi^es,  due  to  a  peculiar  ether,   -        -        -  381 

8.  Essential  oil  of  potatoes, 382 

9.  Memoir  on  the  province  of  Oman,  in  Arabia,         -        -  36^ 

10.  Meteorological  tables  for  the  year  1836,  at  St  Louis,     -        386 

11.  Dana's  System  of  Mineralogy, 387 

12, 13.  Transactions  of  the  Natural  History  Society  of  Hartford, 

Conn. — Meteors  at  Hingham,  Mass 392 

14.  Auroral  appearance, 393 

15.  Meteorite,    --r 396 

16.  17.  Aurora  Borealis  of  February  18,  1837 — ^The  production 

of  galvanic  music, 396 

18.  American  edition  of  Dr.  Buckland's  late  Work  on  Geology 

and  Mineralogy,  considered  with  reference  to  Natural  The- 
ology,          397 

19.  Incidents  of  Travel  in  Egypt,  Arabia  Petrsea,  and  the  Holy 

Land, 398 

20, 21, 22, 23, 24.  Earthquake — Edmonson's  revolving  magnet — 
Electro-magnetic  machine  of  Davenport  6l  Cook — Geologi- 
cal survey  of  Connecticut — Asia  Minor,         ...        399 
25,  26.  Silex— White  race  of  Atlas, 400 


Digitized  by  VjOQQIC 


ERRATA. 

The  reader  is  requested  to  correct  the  foUowing  errata  in  Vol.  XXX.  of  the 
American  Journal  of  Science.  The  writer  of  that  article,  at  the  time  of  its  pub- 
lication was  in  the  Indian  country,  on  Red  river,  several  hundred  miles  west  of 
the  Mississippi,  where  the  proof  sheets  coold  not  be  sent  to  him;  and  it  is  only 
stnee  his  retnm  from  that  part  of  the  country,  that  he  has  seen  the  article  in  print 
There  are  several  errors  in  punctuation,  but  the  verbal  errors  only  will  be  noticed. 

W.  W.  Mather,  3iining  Engineer, 
P.  396,  L  3  fr.  bot  for  quality j  read  equality.— V,  328, 1. 9  fir.  lop,  for  exhaustible, 
read  expansible  f  1. 11  fr.  top,  for  will  thrust,  read  will  be  thrust.— IP.  339,  1. 7  'fr. 
top,  for  these,  read  that, 

VoL  X23ni.— P.  273, 1. 6  fr.  top,  for  9,  read  966.— P.  990, 1. 17  fr.  top,  for  oppo- 
site, Tetid  preceding. 


CORRECTION. 

In  Prof.  Green's  notice  of  Trilobites,  in  this  No.  p.  169,  for  Asaphus  PUUfpUu- 
rus,  read  TVimerus  Platypleurus,  this  correction  being  made  in  consequence  of 
the  examination  of  more  specimens  from  the  same  locality. 
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ERRATA. 

Tke  rsacfer  h  reqofsted  to  toiteot  the  followbg  drnta  in  Yol.  XXX  #C  Ule 
AmericaB  Jooroal  of  Science.  The  writer  of  tbat  article,  at  the  time  of  its  pub- 
lication was  in  the  Indian  country,  on  Red  river,  several  hundred  miles  west  oif 
the  Mississippi,  where  the  proof  sheets  conld  noC  be  sent  to  hiiii;  and  it  h  cniy 
sioee  kis  retnm  frem  lb^  part  o/  the  eomitiy,  that  he  km  8*n  the  article  m  priML 
There  axe  several  errors  iftpaoetnatioD,  bat  the  verbal  errors  onlj  wiH  bt  aoticf^. 

W.  W.  Math£r,  Mining  Engineer. 

P.  336, 1 3  fr.  boL  for  quality,  read  equality. ^T.  328, 1. 9  iV.  top,  for  ezkandihU, 
nmS  expontii^ :  1. 11  fr.  top,  for  iHU  thrua^  read  viU  be  iknut^V,  199,  i  ^  fr. 
l0p,fortkm,teKAfUi. 


CORRECTJON. 

In  Prof.  Green's  notice  of  Trilobites,  in  this  No.  p.  169,  for  Asapkus  Plaffpkn^ 
Tust  i^^d  Tyimerus  PUUypleurus,  this  correction  being  made  in  consequence  of 
the  examination  of  more  specimens  from  the  same  locality. 
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A  letter  addressed  to  the  editor,  from  Key  West,  under  date  of 
August  14,  1886,  by  Lt.  Beoj,  Alrord,  of  the  army,  mentions  Elli-^ 
cott's  account,  as  published  in  his  journal,  of  the  meteors,  which  ap- 
peared near  the  Florida  Reef,  on  the  night  of  the  12th  and  13th  of 
of  Nor.  1796.  A  copy  of  the  Boston  Columbian  Ceminel,  dated 
May  14, 1809,  forwarded  to  the  editor  by  Mr.  A.  Shearman,  con- 
tains  an  interesting  notice  of  a  great  shower  of  meteors  at  Ricbmondi 
in  VirgHiiai  a  little  befofe  the  date  named  above.  These  coromuni- 
cations  were  handed  to  Prof.  Olmsted,  of  Yale  College,  who  is  vrM 
known  as  an  ardent  and  successful  investigator  of  the  phenomena  of 
meteors,  and  he  assures  us  that  the  facts  alluded  to  above,  were  be- 
fore known  to  him,  and  have  been  cited  in  the  accounts  already  pub- 
Itished. 

Several  communications  intended  for  this  number,  came  too  late, 
and  many  more  are  in  hand ;  most  of  them  will  be  inserted,  but 
perhaps  not  without  some  delay. 
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Abt.  1. — General  Retnarks  on  the  Temperature  of  the  Terreiiriat 
Globe  and  the  Planetary  Spaces;  by  Baron  Fouubr.* 

Translated  from  the  French,  by  Mr.  Ebenezer  Burgess,  of  Amherst  College. 

The  question  of  terrestrial  temperature,  one  of  the  most  remark- 
able and  difficult  in  natural  philosophy,  involves  very  different  ele- 
ments which  require  to  be  considered  in  a  general  light.  I  have 
thought  it  would  be  useful  to  have  condensed  in  a  single  essay,  all 
the  results  of  this  theory.  The  analytical  details  here  admitted,  are 
found  in  works  which  I  have  already  published.  I  was  specially 
desirous  of  presenting  to  philosophers,  in  a  concise  table,  a  complete 
view  of  the  phenomena  and  the  mathematical  relations  which  exist 
between  them. 

The  heat  of  the  earth  is  derived  from  three  sources,  which  should 
first  be  distinctly  mentioned. 

1.  The  earth  is  heated  by  the  solar  rays;  the  unequal  distribution 
of  which  causes  diversities  of  climate. 


*    TO   PROFESSOR  8ILLIMAN. 

Dear  Sir — Although  it  is  several  years  since  they  were  published  in  France,  I 
have  never  met  with  a  translation  of  any  of  Baron  Fourier's  able  papers  on  the 
temperatare  of  the  globe,  nor  seen  in  the  English  langaage  a  fall  view  of  the  im* 
portant  principles  which  they  develop.  I  have,  therefore,  requested  Mr.  Ebene- 
zer Burgess,  a  tutor  in  Amherst  College,  to  make  a  translation  from  the  87th  No. 
of  the  AnnaUs  de  Chimie  et  de  Physique^  oif  an  article  of  Fourier,  in  which  be 
gives  a  summary  of  the  results  to  which  he  has  come  on  the  subject,  by  the  use  of 
mathematical  analysis.  And  should  your  views  of  the  value  of  this  pi^r  cor- 
respond with  my  own,  I  hope  you  may  find  a  place  for  it,  even  at  this  late  dayj  in 
your  Journal.  With  much  respect, 

Amherst  College,  July  ith,  1836.  Edward  Hitchcock. 

Vol.  XXXn.— No.  1-  1 
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2  Temperature  of  the  Terrestrial  Globe, 

2.  It  partakes  of  the  common  temperature  of  the  planetary 
spaces ;  being  exposed  to  the  radiations  from  the  innumerable  stars 
which  surround  the  solar  system. 

3.  The  earth  preserves  in  its  interior  a  part  of  that  primitive  heat 
which  it  had  at  the  time  of  the  first  formation  of  the  planets. 

We  shall  separately  examine  each  of  these  three  causes,  and  the 
phenomena  which  they  produce.  We  will  show,  as  clearly  as  we 
are  able  in  the  present  state  of  the  science,  the  principal  features  of 
these  phenomena.  For  the  purpose  of  giving  a  general  idea  of  this 
great  question,  and  showing  at  a  glance  the  results  of  our  researches, 
we  present  them  in  the  following  summary,  which  is  in  some  meas- 
ure a  synoptic  table  of  the  contents  of  this  article,  and  of  several 
which  have  preceded  it. 

The  solar  system  is  situated  in  a  region  of  the  universe,  every 
point  of  which  has  a  common  and  constant  temperature,  determined 
by  the  rays  of  light  and  heat  which  proceed  from  the  surrounding 
stars.  This  low  temperature  of  the  planetary  space,  is  a  little  below 
that  of  the  polar  regions  of  the  earth.  The  earth  would  have  only 
the  same  temperature  with  the  heavens,  were  it  not  for  two  causes 
which  are  concurring  to  heat  it.  One  is  the  internal  heat  which  it 
possessed  at  its  formation,  a  part  of  which  only  is  dissipated  through 
the  surface ;  the  other  is  the  continued  action  of  the  solar  rays, 
which  penetrate  the  whole  mass,  and  produce  at  the  surface,  the 
diversities  of  climate. 

The  primitive  heat  of  the  globe  has  no  longer  any  sensible  effect 
upon  the  surface :  but  it  may  be  very  great  as  we  approach  the 
center.  The  temperature  of  the  surface  does  not  exceed  by  the 
thirtieth  of  a  centesimal  degree,  {j\^  Fahrenheit,)  the  lowest  state 
to  which  it  can  ever  be  reduced.  At  first  it  diminished  very  rap- 
idly :  but  at  present  with  the  greatest  slowness. 

The  observations  heretofore  collected  seem  to  show  that  the  tem- 
perature of  different  points  of  the  same  vertical  line,  is  proportional 
to  the  depth,  and  that  this  increase  of  temperature,  as  we  advance 
towards  the  center,  is  about  one  degree  for  every  thirty  or  forty  me- 
ters. Such  a  result  supposes  a  very  high  internal  temperature.  It 
cannot  proceed  from  the  action  of  the  sun'is  rays ;  and  it  is  naturally 
explained  by  the  heat  which  belonged  to  the  earth  at  its  formation. 

This  increase  of  temperature,  of  about  one  degree  for  thirty-two 
rosters  will  not  always  remain  the  same.  It  gradually  diminishes ; 
but  many  ages  must  elapse  before  it  can  be  reduced  to  half  its  pres- 
ent value. 
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If  olfaer  causes  hitherto  unknown,  can  explain  tb«  same  facts,  and 
if  there  exist  other  sources  of  terrestrial  heat,  either  general  or  acci- 
dental, thej  will  be  discovered  by  comparing  tjie  results  of  this  theory 
with  those  of  observation. 

The  rays  of  heat  which  are  continually  proceeding  from  the  sun 
to  the  earth,  produce  upon  its  surface  two  very  distinct  effects :  one  is 
periodical,  and  reaches  no  (arther  than  the  exterior  crust.  The  other 
is  consunt.  It  is  observed  at  great  depths,  say  thirty  meters,  from 
the  surface.  The  temperature  of  these  places  undergoes  no  sensible 
change  in  the  course  of  the  year ;  it  is  Gxed.  But  it  is  very  differ- 
ent in  different  climates ;  it  results  from  the  continual  action  of  the 
solar  rays,  and  from  the  unequal  exposure  of  different  parts  of  the 
surface  between  the  equator  and  the  poles.  We  can  determine  the 
time  which  must  pass  before  the  effect  of  the  sun's  rays  could  produce 
diat  difierence  in  climate  which  now  exists.  All  these  results  agree 
with  those  of  the  dynamic  theories  which  have  proved  to  us  the  sta- 
bihty  of  the  axis  of  the  earth. 

The  periodical  effects  of  the  solar  heat,  arise  from  the  diurnal  or 
anoual  variatioos.  Thb  order  of  facts  is  explained  exactly,  and  in 
all  its  details,  by  the  theory.  The  comparison  of  the  results  witji 
the  observations  will  serve  to  measure  the  conducting  power  of  those 
substances  of  which  the  crust  of  the  globe  is  composed. 

The  ]>ressure  of  the  atmosphere  and  bodies  of  water,  has  the  gen- 
eral effect  to  render  the  distribution  of  heat  mo»e  uniform.  In  the 
ocean  and  in  the  lakes,  the  coldest  particles,  or  rather  those  whose 
density  is  the  greatest,  are  continually  tending  downwards,  and  the 
motion  of  heat  depending  on  this  cause  is  much  more  rapid  than  that 
which  takes  place  in  solid  masses  in  consequence  of  their  connecting 
power.  The  mathematical  examination  of  this  effect  would  require 
exact  and  numerous  observations.  These  would  enable  us  to  under- 
stand bow  this  internal  motion  prevents  the  intarnal  heat  of  the  globe 
from  becoming  sensible  in  deep  waters. 

Liquids  are  very  poor  conductors  of  heat ;  but  they  have,  like 
aeriform  media,  the  property  of  carrying  it  rapidly  in  certain  direc- 
tions. This  is  the  same  property  which,  combining  with  the  cenUri- 
frigal  force,  displaces  and  mingles  all  parts  of  the  atmosphere  as 
well  as  the  ocean,  and  maintains  in  them  regular  and  immense  cur- 
rents. 

The  interposition  of  the  air  very  much  modifies  the  effects  of  the 
beat  upon  the  sur&oe  of  the  globe.    The  solar  rays  travening  the 
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atmospheric  strata  which  are  condensed  by  their  own  weight,  heat 
them  very  unequally :  those  which  are  rarest  are  likewise  coldest, 
because  they  extinguish  and  absorb  a  smaller  part  of  the  rays.  The 
beat  of  the  sun,  coming  in  the  form  of  light,  possesses  the  property 
of  penetrating  transparent  solids  or  liquids,  and  loses  this  property 
entirely,  when  by  communication  with  terrestrial  bodies,  it  is  turned 
into  heat  radiating  without  light. 

This  distinction  of  luminous  and  non-luminous  heat,  explains  the 
elevation  of  temperature  caused  by  transparent  bodies.  The  mass 
of  waters  which  cover  a  great  part  of  the  globe,  and  the  ice  of  the 
polar  regions,  oppose  a  less  obstacle  to  the  admission  of  luminous 
heat,  than  to  the  heat  without  light,  which  returns  in  a  contrary  di- 
rection to  open  space.  The  pressure  of  the  atmosphere  produces 
an  e£kct  of  the  same  kind :  but  an  efiect,  which,  in  the  present  state 
of  the  theory,  and  from  want  of  observations  compared  with  each 
other,  cannot  be  exactly  defined.  Whatever  it  may  be,  we  cannot 
doubt  that  the  effect  which  should  be  attributed  to  the  impression 
of  the  solar  rays  upon  a  solid  body  of  very  large  dimensions,  by  far 
surpasses  that  which  would  be  observed  in  exposing  a  common  ther- 
mometer to  the  same  rays. 

The  radiation  of  the  most  elevated  strata  of  the  atmosphere,  the 
cold  of  which  is  very  intense  and  almost  constant,  has  an  influence 
upon  all  the  meteorogical  facts  of  our  observation  ;  it  can  be  ren- 
dered more  sensible  by  reflexion  from  the  surface  with  concave  mir- 
rors. The  presence  of  the  clouds  which  intercept  these  rays,  miti- 
gates the  cold  of  the  nights. 

We  see  that  the  surface  of  the  terrestrial  globe  is  placed  between 
a  solid  mass,  the  central  part  of  which  may  surpass  that  of  matter 
heated  to  whiteness,  and  an  immense  girdle,  whose  temperature  is 
below  that  requisite  for  the  congelation  of  mercury. 

All  the  preceding  results  can  be  applied  to  other  planetary  bo- 
dies. They  can  be  considered  as  placed  in  a  medium  whose  con- 
sCant  and  common  temperature  is  little  below  that  of  the  terrestrial 
poles.  This  same  temperature  of  the  heavens  is  that  of  the  surface 
of  the  most  distant  planets;  for  the  impression  of  the  rays  of  the 
sun,  even  when  augmented  by  the  disposition  of  the  superficies, 
would  be  too  feeble  to  occasion  sensible  effects ;  and  we  know  by 
the  condition  qf  the  terrestrial  globe,  that,  in  the  planets  whose 
formation  cannot  be  less  ancient,  there  exists  upon  the  surface  no 
longer  any  elevatiop  of  temperature  to  be  attributed  to  internal  beat. 
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It  is  equally  |)robabIe,  that  io  respect  to  most  of  the  planets,  the 
temperature  of  the  poles  is  little  above  that  of  the  surrounding  spaeej 
with  respect  to  the  temperature  which  each  of  these  bodies  owes  to 
the  sun,  it  is  not  known  ;  because  it  may  depend  on  the  pressure  of 
an  atmosphere  and  the  condition  of  the  surface.  We  can  only  ap* 
proximate  to  the  truth  in  assigning  the  mean  temperature  whieh  the 
earth  would  have  acquired  situated  in  the  place  of  the  planet 

After  this. exposition,  we  shall' examine  successively,  the  different 
parts  of  this  question.  We  would  first  make  a  remark  which  has  a 
relation  to  all  these  parts,  because  it  is  founded  upon  the  nature 
of  differential  equations  of  the  motion  of  heat.  It  is  this :  the  efiects 
of  each  of  the  three  causes  we  have  mentioned,  may  be  calculated 
separately,  as  if  it  had  no  connection  with  the  others.  It  is  suffi- 
cient afterwards  to  unite  these  partial  effects :  ib  $e  mperpoient  fi- 
brement  camme  lea  demieres  osdllaiiont  des  corps. 

We  shall  describe  in  the  first  place  the  principal  results  of  the 
prolonged  action  of  the  solar  rays  upon  the  terrestrial  globes 

If  a  thermometer  is  placed  at  a  considerable  depth  bek>w  the  sur* 
face  of  the  solid  earth,  forty  meters  for  example,  the  instrument  m^ 
dicates  a  fixed  temperature.  This  fact  is  observed  in  every  part  of 
the  globe.  This  temperature  of  deep  places  is  always  the  same  io 
the  same  place;  but  it  is  not  the  same  in  different  climates.  It 
generally  decreases  as  we  advance  towards  the  poles.. 

If  we  observe  the  temperature  of  points  much  nearer  the  surfcee 
of  the  earth,  for  example,  at  the  depth  of  one,  five,  or  len  meters, 
we  see  very  different  effects.  The  temperature  varies  during  a  single 
day  or  year.  But  we  can  suppose  the  crust  or  envelop  in  which 
these  variations  take  place,  to  be  removed,  atid  consider  the  fixed 
temperatures  of  the  points  of  the  new  superficies  of  the  globe. 

We  can  conceive  that  the  state  of  the  mass  has  varied  continually 
in  proportion  to  the  heat  received  from  the  origm  of  heat  itself. 
This  variable  state  of  internal  temperature  has  changed  by  degrees, 
and  has  approached  nearer  and  nearer  to  a  final  state,  which  is  sub- 
ject to  no  change.  Then  each  point  of  the  solid  sphere  has  acquir- 
ed, and  preserves,  a  temperature,  a  fixed  temperature,  which  de- 
pends only  on  the  situation  of  the  point  itself. 

The  final  state  of  the  mass,  the  heat  of  which  hiis  penetrated  all 
its  parts,  can  ver}'  justly  be  compared  to  that  of  a  vessel  which  re- 
ceives by  openings  at  the  top,  liquid  from  some  constant  source,  aikd 
permits  exactly  an  equal  quantity  to  escape  by  orifices. 
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'.  Thus  the  acdar  heat  has  accumulated  in  the  interior  of  the  globe 
a«d  if  there  continually  renewed.  It  penetrates  the  parts  of  the 
surikoe  near  the  equator,  and  is  dissipated  through  the  polar  regions. 
The  first  question  of  this  kind  which  has  been  submitted  to  the  cal-* 
cuius,  b  found  in  a  memoir  which  I  read  to  the  French  Institute,  at 
the  close,  of  the  year  1807,  Art.  115,  page  167.  This  article  is 
deposited  in  the  archives.  I  then  took  up  this  first  question  to  ex- 
Ufait  a  remarkable  example  of  the  application  of  the  new  theory  ex- 
posed in  the  memoir ;  and  to  show  how  the  analysis  points  out  the 
tr»ct  followed  by  the  solar  heat  in  the  interior  of  the  earth. 

If  DOW  we  replace  this  exterior  envelop  of  the  earth,  whose  points 
tie  not  sufficiently  deep  to  have  a  fixed  temperature,  we  remark  an 
order  of  facts  more. compound,  the  complete  expression  of  which  is 
given  by  our  analysis;  At  a  moderate  depth,  as  three  or  four  me- 
ters, the  temperature  observed  does  not  vary  during  each  day,  but 
the  change  is  very  perceptible  m  the  course  of  a  year ;  it  varies  and 
and  falls  alternately.  The  extent  of  these  variations,  tliat  is,  the 
d^reoce  between  the  mcucimum  and  minimum  of  temperature,  is 
not  the  saipe  at  all  depths ;  it  is  inversely  as  the  distance  from  the 
sunAboe.  The  different  points  of  the  same  vertical  line  do  not  arrive 
at  the  same  time  at  the  extreme  temperatures.  The  extent  of  the 
variations,  the  times  of  the  year,  which  correspond  to  the  greatest, 
to  the  mean,  or  to  the  least  temperatures,  change  with  the  position 
of  the  point  ior  the  vertical  line.  There  are  the  same  quantities  of 
beat  which  fall  and  rise  alternately ;  all  these  values  have  a  fixed 
relation  between  themselves,  which  are  indicated  by  experiments 
aod  expressed  distinctly  by  the  analysis.  The  results  observed  are 
■t* accordance  with  those  furnished  by  the  theory ;  no  phenomenon 
is  more  completely  explained.  The  mean  annual  temperature  of 
of  any  point  whatever  in  the  vertical  line,  that  is,  the  mean  value  of 
all  those  which  might  be  observed  in  the  course  of  a  year,  at  this 
point,  is  independent  of  the  depth.  It  is  the  same  for  all  points  of 
the  votical,  and  consequently  that  which  would  be  observed  imme- 
<Ka(tely  below  the  surface ;  it  is  the  fixed  temperature  whk:h  exists 
at  great  depths. 

It  is  evident  that  in  the  enunciation  of  thb  proposition,  we  make 
■»  account  of  the  mtemal  heat  of  the  globe,  and  those  accessory 
otvses  which  would  modify  this  result  in  a  particular  place.  Our 
principal  object  is  to  ascertain  general  phenomena^  We  have  be- 
fore remarked  that  the  difiisrent  effects  can  be  separately  conndered. 
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We  ought  likewise  to  observe  respecting  all  the  numerictl  vahM 
nentiooed  in  this  memoir,  that  they  are  presented  here  only  as  em« 
amples  of  the  calculus.  '  The  meteorological  obserrations  proper  Car 
famishing  the  necessary  data,  those  which  would  show  the  capacity 
for  beat  and  the  permeability  of  the  substances  wbicb  compose  the 
globe,  are  too  uncertain  and  tbo  limited,  to  enable  us,  by  the  oal*- 
cohis  to  deduce  accurate  results.  But  we  mention  these  numbers  lo 
show,  how  formulas  ought  to  bo  applied :  and  however  much  they 
may  differ  from  true  results,  these  values  are  much  more  suitable 
forgiving  a  correct  idea  of  the  phenomena,  than  general  expressions 
without  their  numerical  application. 

In  those  parts  of  the'crust  nearest  the  surface,  the  thermometer 
rises  and  falls  during  each  day.  These  diurnal  variations  cease  to 
be  sensible  at  the  depth  of  two  or  three  meters.  Below  this  we  caa 
perceive  only  annual  variations,  and  these  again  become  insensible 
at  a  still  greater  depths 

If  the  rapidity  of  the  motion  of  the  eiarth  around  its  axis  wefe  to 
be  infinitely  increased,  and  the  same  were  supposed  to  tatke  pt^Kse 
respecting  its  motion  round  the  sun,  theditirtial  ^nd  annual  variations 
would  tio  longer  be  observed,  the  pdints  of  the  surface  would  have 
acqun^  and  would  preserve  the  fixed  temperatures  of  places  at  a 
great  depth.  In  general  the  depth  which  we  must  reach  in  order 
that  the  variations  may  become  insensible,  has  a  very  simple  mtie 
to  the  duration  of  the  period  which  reproduces  the  same  efiects  at 
the  surface.  This  depth  is  exactly  proportional  to  the  square  root 
of  the  period.  It  is  for  this  reason  that  the  diurnal  variatioDe  peo^ 
trate  only  to  one  nineteenth  of  the  depth  at  which  the  annual  varii^' 
tions  are  observed.  The  question  of  a  periodical  moti<m  of  the 
solar  heat  was  examined  for  the  first  time,  and  resolved  in  a  separate 
paper,  submitted  to  the  French  Institute  in  October,  1 809.  I  again 
brought  forward  this  solution  in  a  paper  submitted  at  the  doee  of 
1811,  and  printed  in  the  collection  of  our  memoirs. 

The  same  theory  furnishes  the  means  of  measuring  the  quantity 
of  heat  which,  in  the  course  of  a  year  determines  the  succession  d* 
the  seasons. 

The  design  of  this  example  of  the  application  of  formulas  is  to 
show  that  there  exists  a  neciessary  relation  between  the  laws  of  peii* 
odical  variation  and  the  whole  quantity  of  heat  which  efibcts  Uiii 
variation :  so  that  this  law  being  known  by  observations  ma4»  in  t 
given  cHmate^  we  can  detennine  the  quantity  of  heat  whiob  ; 
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in^es  the  eanb  and  re^rns.  into  the  air.  Considering^  therefore,  a 
Jair  4imU|ir  to  this,  which  is  established  of  itself  ii^  th6  interior  of  the 
^be,  I  have  obtained  the  foUovring  results. 
.  In  onjs  eighth. of  a  year  alter  the  temperature  at  the  surface  is 
rais^  to  its  mean  value,-  the  earth  begin9  to  be  heated ;  the  rays  of 
the  sun  penetrate  it  during  six  months.  Then  the  heat  of  the  earth 
takes  an  opposite  direction ;  it  comes  out  and' is  dissipated  in  the  air 
and  external  space;  Now  the ,  quantity  of  heat  which  undergoes 
these  variations  in  the  course  of  a  year  is  expressed  by  the  calculus. 
If  the  crust  of  the  earth  was^  fpnned  of  a  metallic  substance  of  forged 
iron,  (the  substance  which  L  have  chosen  for  an  example,  after  hav- 
ing measured  the  specific  coefficients,)  the  heat  which  produces 
the  succe^ion  of  the  seasons,  would  be  for  the  climate  of  Paris,-and 
ibr  a^sqoare  meter'  of  surface,  equivalent  to.  what  would  melt  a  cylin- 
drieal  column  of  ice,  having  for  its  base  this  square  meter,  and  a 
height  of  about  three  meters  and  one  tenth.  Although  the  value 
of  the/coefficients-for  substances  of  which  the  globe  is  composed, 
faas  not  as  yet  4)een  measured,  we  can  easily  see  that  they  would 
give  a  resuk  much  less  than  we  have  just  mentioned.  It  is  propor- 
lioned  to  the  square  root  of  the  product  of  the  capadiy  for  heat, 
oonsidered  in  rela,tiQn  to  volume  and  the  permeability.  . 

We  will  now  consider  the  second  c^use  of  terrestrial  heat,  which, 
iB  we  think,  resides  in  the  planetary  spaces.  The  temperature  of 
this  space  exactly  defitied,  b  that  which  a  thermometer  would  indi- 
cate, silpposuig  the.  instrument  placed  in  any  part  of  the  space  occu- 
pied hf  the  s6lar  systeAi,'and  the  bodies  which  compose  this  system 
Minibilatedt 

We  shall  give  a  detail  of  the  principal  facts  from  which  \Ye  have 
ascertained  tfa6  existence  of  this  heat;  peculiar  to  the  planetary 
spaces,  which  is  independent  of  the  presence  of  the  sun,  and  of  the 
original  heat  which  the  earth  has  preserved.  To  obtain  a  knowledge 
of  this  singular  phenomenon,  it  is  necessary  to  ascertain  what  would 
be  the  thermometrical  state  of  the  terrestrial  mass,  if  it  received  only 
tbe  heat  from  .the  sun.  To  facilitate  this  enquiry  we  may  at  first 
leave  the  atmosphere  out  of  the  account.  .  Now  if  there  existed  no 
cause  sufficient  to  give  the  planetary  spaces  a  common  and  constant 
ttaiperature,  that  is,  if  the  earth  and  all  the  bodies  of  the  solar  sys- 
tem, were  placed  in  space  deprived  of  all  heat,  the  phenomena  ob- 
ferved  would  be  altogether  contrary  to  what  we  now  witness.  The 
polar  regions  would  be  subject  to  an  intense  cold  and  the  decrease 
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of  temperature  from  the  equator  to  the  poles  would  be  iDCoroparably 
nwre  rapid  and  extended. 

In  this  hypothesis  of  the  absolute  cold  of  space,  if  it  is  possiUe  to 
eonceive  of  it,  all  the  effects  of  beat  which  we  observe  at  tbe  suriace 
of  the  earth,  should  be  attributed  to  tbe  presence  of  the  sun.  Tbe 
least  variations  in  tbe  distance  of  that  body  from  the  earth,  would 
occasion  very  considerable  changes  of  temperature.  Tbe  interrupt 
tion  of  day  and  night,  would  produce  effects  sudden  and  totally  dif- 
ferent from  what  we  observe. 

The  surfaces  of  bodies,  would  be  exposed  all  at  once,  at  tbe  com- 
mencement of  night,  to  a  cold  of  in6nite  intensity.  Animals  and 
vegetables  could  not  resist  the  sudden  and  poweriiil  change  which 
would  be  produced  at  the  rising  of  the  sun. 

The  primitive  heat  preserved  in  the  interior  of  tbe  earth  could 
not  increase  the  external  temperature  of  space,  and  would  prevwut 
none  of  the  effects  which  we  have  just  described ;  for  we  know  with 
certainty,  by  theory  and  observation,  that  the  effect  of  this  central 
heat  has  long  since  become  insensible  at  the  surface,  although  it 
may  be  very  great  at  a  moderate  depth.  We  conclude  from  (heae 
observations,  and  chiefly  from  the  mathematical  examination  of  tbt 
subject,  that  there  exists  a  physical  cause  always  present  which 
DKxlifies  the  temperature  at  tbe  surface  of  tlie  earth,  and  gives  this 
planet  a  fundamental  beat,  which  is  both  independent  of  the  actioo 
of  the  sun  and  that  internal  beat  preserved  in  its  own  center.  This 
fixed  temperature,  which  the  earth  receives  from  space,  diffiirs  but 
little  from  that  which  is  measured  at  the  poles.  It  is  necessarily 
less  than  that  of  the  coldest  regions ;  but  in  this  comparison  we 
ought  to  admit  only  accurate  observations,  and  should  not  consider 
the  accidental  effects  of  a  very  intense  cold  which  may  be  caused 
by  evaporation,  by  violent  winds,  and  extraordinary  dilatation  of  air. 

After  ascertaining  the  existence  of  this  fundamental  temperature 
of  space,  without  which  the  effects  of  heat  observed  upon  tbe  surface 
of  our  globe  could  not  be  explained,  we  proceed  to  remark,  tbattb* 
origin  of  this  phenomenon,  thus  to  call  it,  is  evident.  It  b  to  be 
attributed  to  the  radiation  from  all  the  bodies  in  the  universe,  wfaoee 
light  and  heat  can  reach  us ;  the  stars  visible  to  the  naked  eye,  the 
innumerable  multitude  of  telescopic  stars  or  opaque  bodies,  which 
fill  the  universe,  the  atmospheres  which  surround  these  imtoeoso 
bodies,  the  rare  matter  disseminated  through  every  part  of  space, 
concur  in  forming  rays  which  penetrate  every  part  of  the  plaaetvjF 
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regioos.'  We  canpot  conceive  of  the  existence  of  such  a  system  of 
luminous  and  heated  bodies  without  admitting  that  any  point  of  space 
whatever  which  contains  these  bodies  acquires  a  fixed  temperature. 

The  immense  number  of  bodies  compensates  for  the  inequahties 
in  their  temperatures,  and  renders  radiation  sensible  and  uniform. 

This  temperature  of  space  is  not  the  same  in  different  regions  of 
the  universe ;  but  it  does  not  vary  in  the  regions  in  which  are  situa- 
ted the  planetary  bodies ;  because  the  dimensions  of  this  space  are 
incomparably  smaller  than  those  distances  which  separate  it  from 
the  radiating  bodies ;  for  example,  in  all  points  of  the  orbit  of  the 
earth  this  planet  finds  the  same  temperature. 

It  is  the  same  with  other  planets  of  our  system :  they  all  equally 
participate  in  the  common  temperature,  which  is  more  or  less  aug- 
mented for  each  one  of  them,  by  the  rays  of  the  sun,  according  to 
the  distance  of  the  planet  from  that  body.  Respecting  the  inquiry 
what  must  be  the  temperature  of  each  of  the  planets,  the  principles 
which  must  settle  it,  furnished  by  an  exact  theory,  are  as  follows. 
The  intensity  and  distribution  of  heat  on  the  surface  of  these  bodies 
results  from  the  distance  of  the  sun,  the  inclination  of  the  axes  of 
rotation  to  the  orbit,  and  the  state  of  the  surface.  It  is  very  differ- 
ent even  in  its  mean  value,  from  what  would  be  indicated  by  a  ther- 
mometer insulated  in  the  place  of  the  planet,  for  the  solid  state, 
the  very  great  dimensions,  and  doubtless  the  presence  of  an  atmos- 
phere and  the  nature  of  the  surface,  determine  the  mean  value. 

The  original  beat  which  has  been  preserved  in  the  interior,  has 
long  since  ceased  to  have  a  very  sensible  effect  upon  the  surface. 
For  the  present  state  of  the  crust  of  the  earth  shows  us  that  the 
primitive  heat  of  the  surface  is  almost  entirely  dissipated.  From 
the  constitution  of  the  solar  system  it  is  very  probable  that  the  tem- 
perature of  the  poles  of  each  planet,  or  at  least  of  the  greatest  part 
of  them,  is  little  less  than  that  of  space.  This  polar  temperature  is 
the  same  for  all  these  bodies,  although  their  distances  from  the  sun 
may  be  unequal. 

We  can  determine  with  some  degree  of  precision,  the  temperature 
which  the  earth  would  have  acquired  if  situated  in  the  place  of  each 
of  the  planets ;  but  the  temperature  of  tlie  planets  themselves,  can- 
not be  ascertained  i  for  in  order  to  that  we  must  know  the  state  of 
the  surface  and  the  atmosphere.  However,  this  uncertainty  no  longer 
exists  as  to  the  bodies  which  are  placed  at  the  extremities  of  the  solar 
system  like  the  planet  Uranus.    The  impression  of  the  solar  rays 
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upon  this  planet  is  evidently  insensible.  Tbe  temperature  of  tbe 
sur&ce  differs  therefore,  very  little  from  that  of  planetary  spaces,  or 
from  that  which  is  observed  at  the  poles  of  our  globe.  We  have 
made  known  this  last  result  in  a  discourse  recently  delivered  before 
the  Academy.  It  is  evident  we  can  apply  it  only  to  the  most  dis« 
tant  planets.  We  know  of  no  means  of  assigning  with  any  precision 
the  mean  temperature  of  the  other  planetary  bodies.  The  motion 
of  the  air  and  waters,  the  extent  of  the  seas,  the  elevation  and  form 
of  tbe  surface,  the  effects  of  human  industry  and  all  the  accidental 
changes  of  the  earth's  surface,  modify  tbe  temperatures  of  each  cli- 
mate. The  character  of  phenomena  attributable  to  general  causes 
exists :  but  the  thermometrical  effects  observed  at  the  surface  are 
di&rent  from  what  they  would  be  without  the  influence  of  acceswry 
causes. 

Tbe  motion  of  the  waters  and  of  the  air,  tends  to  modify  the  ef* 
filets  of  beat  and  cold. 

It  renders  their  dbtribution  more  uniform,  but  it  would  be  impos- 
sible for  the  atmosphere  to  supply  the  place  of  that  universal  cause 
which  supports  the  common  temperature  of  the  planetary  spaces ; 
and  if  this  cause  did  not  exist,  we  should  observe,  notwithstanding 
tbe  atmosphere  and  seas,  an  enormous  difference  between  tbe  tem* 
peratures  of  the  equatorial  and  polar  regions. 

It  is  difficult  to  know  how  far  tbe  atmosphere  influences  the  mean 
temperature  of  the  globe ;  and  in  this  examination  we  are  no  longer 
guided  by  a  regular  mathematical  theory.  It  is  to  the  celebrated 
traveller,  M.  de  Saussure,  that  we  are  indebted  for  a  capital  experi- 
ment, which  appears  to  throw  some  light  on  this  question. 

The  experiment  consists  in  exposing  to  the  rays  of  the  sun,  a 
Tessel  covered  with  one  or  more  plates  of  glass,  very  transparent, 
and  placed  at  some  distance  one  above  the  other.  The  interior  of 
the  vessel  is  furnished  with  a  thick  covering  of  black  cork,  proper 
for  receiving  and  preserving  heat.  The  heated  air  is  contained  in 
all  parts,  both  in  the  interior  of  tbe  vessel  and  in  the  spaces  between 
tbe  plates.  Thermometers  placed  in  the  vessel  itself  and  in  the 
intervals  above,  mark  the  degree  of  heat  in  each  space.  This  in- 
strument was  placed  in  the  sun  about  noon,  and  the  thermometer  in 
tbe  vessel  was  seen  to  rise  to  70^,  80^,  100°,  110^,  (Reaumur,) 
and  upwards.  The  thernlometers  placed  in  the  intervals  between 
the  glass  plates  indicated  much  lower  degrees  of  heat,  and  the  heat 
decreased  from  the  bottom  of  the  vessel  to  the  highest  interval. 
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The  effect  of  solar  heat  upon  air  coD6ned  within  transparent  cov- 
erings, has  long  since  been  observed.  The  object  of  the  apparatus 
we  have  just  described,  is  to  carry  the  acquired  heat  to  its  maximum; 
tod  especially  to  compare  the  effect  of  the  solar  ray  upon  very  high 
mountains,  with  what  is  observed  in  plains  below.  This  experiment 
is  chieBy  worthy  of  remark  on  account  of  the  just  and  extensive 
iDferences  drawn  from  it  by  the  inventor.  It  has  been  repeated  sev- 
eral tiroes  at  Paris  and  Edinburgh,  and  with  analogous  results. 

The  theory  of  the  instrument  is  easily  understood.  It  is  sufficient 
to  remark,  1st,  that  the  acquired  heat  is  concentrated,  because  it  is 
DOt dissipated  immediately  by  renewing  the  air;  2d,  that  the  heat  of 
the  fun,  has  properties  different  from  those  of  heat  without  light. 
The  rays  of  that  body  are  transmitted  in  considerable  quantity 
through  the  glass  plates  into  all  the  intervals,  even  to  the  bottom  of 
the  vessel.  They  heat  the  air  and  the  partitions  which  contain  it. 
Their  beat  thus  communicated  ceases  to  be  luminous,  and  preserves 
only  the  properties  of  non-luminous  radiating  heat.  In  this  state 
it  cannot  pass  through  the  plates  of  glass  covering  the  vessel. 

It  is  accumulated  more  and  more  in  the  interval  which  is  sur- 
rounded by  substances  of  small  conducting  power,  and  the  tempera- 
ture rises  till  the  heat  flowing  in,  shall  exactly  equal  that  which  is 
dissipated.  This  explanation  might  be  veriBed,  and  the  results 
made  more  apparent,  by  varying  the  conditions  and  employing  col- 
ored or  blackened  glasses,  and  exhausting  the  air  from  the  intervals 
whieh  contain  the  thermometers.  When  this  effect  is  examined  by 
the  calculus,  results  are  obtained  in  exact  accordance  with  those  of 
observation.  It  b  necessary  to  consider  attentively  this  order  of 
foots,  and  the  results  of  the  calculus  when  we  would  ascertain  the 
influeDce  of  the  atmosphere  and  waters  upon  the  thermometrical 
ttateofour  globe. 

In  short,  if  all  the  strata  of  air  of  which  the  atmosphere  is  formed, 
preserved  their  density  with  their  transparency,  and  lost  only  the 
moUlity  which  is  peculiar  to  them,  this  mass  of  air,  thus  become 
toltd,  on  being  exposed  to  the  rays  of  the  sun,  would  produce  an 
effect  the  same  in  kind  with  that  we  have  just  described.  The  heat, 
coming  in  the  state  of  light  to  the  soKd  earth,  would  lose  all  at 
ODoe,  and  almost  entirely,  its  power  of  passmg  through  transparent 
sdids :  it  would  accumulate  in  the  lower  strata  of  the  atmosphere, 
which  would  thus  acquire  very  high  temperatures.  We  should  ob- 
serve at  the  same  time  a  diminution  of  the  degree  of  acquired  heat, 
as  we  go  from  the  surface  of  the  earth. 
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The  mobility  of  the  air,  which  is  rapidly  displaced  in  every  direo* 
tioo,  and  which  rises  when  heated,  and  the  radiation  of  non-lunnin* 
oos  heat  into  the  air,  dimioish  the  intensity  of  the  effects  which 
would  take  place  in  a  transparent  and  solid  atmosphere,  but  do  not 
entirely  change  their  character*  The  decrease  of  heat  in  the  higher 
regions  of  the  air  does  not  cease,  and  the  temperature  can  be  aug^ 
mented  by  the  interposition  of  the  atmosphere,  because  heat  in  the 
state  of  light  finds  less  resistance  in  penetrating  the  air,  than  in  re* 
pasang  into  the  air  when  converted  into  non-luminous  heat.  We 
shall  now  consider  that  peculiar  heat  which  our  globe  had  at  the 
time  of  the  formation  of  the  planets,  and  which  continues  to  be  dis* 
sipated  at  the  surface  under  the  influence  of  the  low  temperature  of 
the  planetary  space. 

The  opinion  of  an  internal  fire  as  a  perpetual  cause  of  many  re- 
markable phenomena,  has  been  renewed  m  every  age  of  phikso- 
pby.  The  end  we  have  in  view  at  this  time,  and  which  the  latest 
progress  of  mathematical  science  enahles  us  to  reach,  is  to  ascertain 
exactly  by  what  laws  a  solid  sphere  heated  by  a  long  immersion  ia 
a  medium,  would  discharge  that  primitive  heat  if  it  were  transported 
into  a  space  of  a  constant  temperature  inferior  to  that  of  the  first  me- 
dium. The  design  of  the  experiment  is,  to  ascertain  if  the  present 
temperature  of  the  surface  of  the  ^obe  can  yet  undergo  any  sensi- 
ble changes.  The  form  of  the  terrestrial  spheroid,  the  regular  order 
of  the  lower  strata,  made  manifest  hy  experiments  with  the  pendulum, 
their  density  increasing  with  the  depth,  and  divers  other  considera- 
tions, concur  in  proving  that  a  heat  of  very  great  intensity  has  at  some 
previous  period  penetrated  every  part  of  the  globe.  This  heat  is  dis- 
sipated by  radiation  into  surrounding  space,  which  has  a  temperature 
much  below  that  of  the  congelation  of  water.  Now  the  mathemat- 
ical expression  for  the  law  of  cooling  shows  that  the  primitive  heat 
contained  in  a  spherical  mass  of  as  great  dimensions  as  the  earth, 
diminishes  much  more  rapidly  at  the  surface  than  in  parts  situated 
at  a  great  depth.  These  latter  preserve  almost  all  their  heat  for 
an  immense  period  of  time.  There  can  be  no  doubt  respecting  the 
truth  of  these  results,  because  we  have  calculated  these  times  for 
metallic  substances,  which  have  a  greater  conducting  power  than 
those  of  which  the  globe  is  composed. 

But  it  is  evident  that  theory  alone  can  only  teach  us  the  laws  to 
which  phenomena  are  subject.  It  remains  now  to  inquire  whether 
ID  penetrating  the  earth,  we  find  any  indications  of  a  central  heat. 
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We  must  ascertain,  for  example,  whether  the  temperature  increases 
with  the  depth  as  we  go  below  those  points  whose  diurnal  and  an- 
nual variations  have  ceased  to  be  sensible.  Now  all  observations 
collected  and  examined  by  the  most  learned  philosophers  of  our  day, 
show  us  that  such  an  increase  actually  exists.  It  has  been  estimated 
at  about  one  degree  for  thirty  or  forty  metres.  The  experiments 
with  which  we  have  lately  entertained  the  Academy,  relating  to  the 
heat  of  springs,  con6rm  the  results  of  preceding  observations. 

The  object  of  the  inquiry  we  propose,  is  to  discover  the  certain 
consequences  of  this  single  fact,  admitting  it  to  be  given  by  direct 
observation ;  and  to  prove  that  it  determines,  first,  the  situation  of 
the  source  of  heat,  and,  secondly,  the  excess  of  temperature  which 
still  exists  at  the  surface. 

It  is  easy  to  conclude,  (and  the  same  result  is  obtained  from  an 
exact  analysis,)  that  the  increase  of  temperature  as  we  go  towards 
the  centre  cannot  be  produced  by  a  prolonged  action  of  the  sun's 
rays.  The  heat  proceeding  from  that  body  is  accumulated  in  the 
interior  of  the  earth  ;  but  the  progress  has  almost  entirely  ceased, 
and  if  the  accumulation  was  still  continued,  we  should  observe  that 
increase  in  a  direction  precisely  contrary  to  what  we  have  mentioned. 
The  cause  which  gives  to  deep  strata  a  higher  temperature,  is, 
therefore,  an  internal  source  of  constant  or  variable  heat,  situated  be- 
low where  man  has  been  able  to  penetrate.  This  cause  raises  the 
temperature  of  the  surface  above  what  it  would  have  been  from  the 
simple  action  of  the  sun's  rays.  But  this  excess  of  temperature  of 
the  surface  has  become  almost  insensible.  Of  this  we  are  assured, 
because  there  exists  a  mathematical  ratio  between  the  value  of  in- 
crease by  metre  and  the  quantity,  by  which  the  temperature  of  the 
surface  still  exceeds  that  which  would  be  found,  if  the  internal  cause 
of  which  we  are  speaking  did  not  exist.  To  measure  the  increase 
by  unity  of  depth,  is  the  same  thing  as  to  measure  the  excess  of 
temperature  at  the  surface. 

In  a  globe  of  iron  the  increase  of  a  thirtieth  of  a  degree  per  me- 
tre, would  only  give  a  fourth  degree  of  actual  elevation  of  tempera- 
ture at  the  surface.  l*his  elevation  is  in  direct  ratio  to  the  conduct- 
ing power  of  the  substance  of  which  the  crust  is  formed,  all  other 
conditions  remaining  the  same.  Thus  the  excess  of  temperature, 
which  the  terrestrial  surface  has  at  present,  in  consequence  of  this 
internal  source,  is  very  small ;  it  is  probably  below  the  thirtieth  of  a 
centesimal  degree,  (^V^  Fahrenheit.)     We  ought  to  remark  that 
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this  last  result  can  be  applied  to  all  suppositioos  which  can  be  made 
upon  the  cause,  whether  it  be  regarded  as  local  or  universal,  con- 
stant or  yariable. 

When  we  examine  all  the  observations  relative  to  the  figure  of  the 
earth  attentively,  and  according  to  principles  of  dynamics,  we  can- 
not doubt  that  the  earth  received  at  its  origin  a  very  high  tempera- 
ture. On  the  other  hand,  thermometrical  observations  show  that 
the  actual  distribution  of  heat  in  the  crust  of  the  earth,  is  pre- 
cisely what  it  would  be  if  the  earth  had  been  formed  in  a  medium 
of  very  high  temperature,  and  had  afterwards  been  left  gradually  to 
cool.  It  is  important  to  notice  the  agreement  of  these  two  kinds  of 
observations. 

Tlie  question  of  terrestrial  temperature  has  always  appeared  to  us 
as  one  of  the  most  important  inquiries  relating  to  cosmogony ;  and 
we  have  had  this  principally  in  view  in  establishing  the  mathemat- 
ical theory  of  heat.  From  the  commencement  of  our  researches  we 
have  been  desirous  of  ascertaining  the  laws  of  internal  temperature 
in  a  solid  sphere,  heated  at  first  by  immersion  in  a  medium,  and  af- 
terwards left  to  cool  in  a  medium  of  lower  temperature.  l*he  me- 
moir of  1807,  before  cited,  contains  a  complete  solution  of  that  ques- 
tion, which  was  never  before  examined. 

We  have  therefore  determined  the  variable  state  of  a  globe,  of  a 
substance  whose  specific  qualities  we  know,  by  experiment,  and 
which  after  being  immersed  for  some  time  in  a  heated  medium,  is 
transported  to  a  colder  space.  We  have  considered  likewise  the  va- 
riable state  of  a  sphere  which,  having  been  plunged  successively  and 
for  some  time  in  two  or  naore  media  of  different  temperatures,  should 
undergo  a  final  cooling  in  a  medium  of  constant  temperature. 

After  having  noticed  the  general  consequences  of  the  solution  of 
that  question,  we  have  examined  particularly  the  case  in  which  the 
primitive  temperature  acquired  in  a  heated  medium,  might  become 
common  to  the  whole  mass.  And  supposing  the  solid  sphere  to  be 
of  very  great  dimensions,  we  have  endeavored  to  ascertam  the  law 
of  progressive  diminution  of  temperature  in  those  strata  nearest  the 
surface.  If  we  apply  the  results  of  this  analysis  to  our  globe,  to  as- 
certain what  would  be  the  successive  efifects  of  a  primitive  formation 
like  that  we  have  just  supposed :  we  find  that  the  increase  of  a  thir- 
tieth of  a  degree  per  metre,  considered  as  the  resultant  of  central 
heat,  has  in  former  periods  been  much  greater,  and  that  this  increase 
is  now  almost  a  constant  quantity,  since  more  than  thirty  thousand 
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years  must  elapse  before  it  would  be  reduced  to  half  its  present 
value. 

Respecting  the  excess  of  temperature  at  the  suriace,  it  varies  ac-^ 
cording  to  the  same  law.  The  quantity  by  which  it  diminishes  each 
century,  is  equal  to  the  present  value  divided  by  double  the  number 
of  centuries  which  have  elapsed  since  the  cooling  process  commen- 
ced :  and  since  the  limit  of  this  number  is  given  by  historical  monu- 
ments, we  conclude  that,  from  the  Greek  school  at  Alexandria,  till 
the  present  time,  the  temperature  of  the  surface  has  not  diminished, 
on  this  account,  the  three  hundredth  part  of  a  degree,  (^K^  Fah- 
renheit.) Here  again  we  find  that  stability  which  the  great  phe- 
nomena of  the  universe  every  where  present.  This  stability,  fur- 
thermore, is^  a  necessary  result,  and  independent  of  the  primitive 
state,  since  the  present  excess  of  temperature  is  extremely  small| 
and  will  diminbh  for  an  infinite  length  of  time. 

l*he  effect  of  the  primitive  heat  which  our  globe  still  preservesi 
has  become  nearly  insensible  at  the  surface  of  the  crust ;  but  it  be- 
comes more  sensible  at  accessible  depths,  since  the  temperature 
augments  with  the  distance  from  the  surface.  This  augmentation, 
considered  by  unity  of  measure,  would  not  have  the  same  value  for 
depths  very  much  greater.  It  diminishes  with  th'is  depth ;  but  the 
same  theory  shows  that  the  excess  of  temperature,  which  is  almost 
nothing  at  the  surface,  can  become  enormous  at  a  distance  of  some 
thousands  of  metres,  so  that  the  heat  of  the  intermediate  strata  would 
exceed  by  far  that  of  substances  heated  to  whiteness. 

The  course  of  centuries  will  produce  groat  changes  in  these  in- 
ternal temperatures ;  but  at  the  surface  these  changes  are  at  an  end, 
and  the  continual  loss  of  internal  heat  cannot  hereafter  occasion  any 
cooling  of  climate. 

It  is  important  to  remark,  that  the  mean  temperature  of  any  place 
may  undergo,  from  other  accessory  causes,  variations  more  sensible 
by  far  than  those  which  are  produced  by  the  continued  co(ding  of 
the  globe. 

The  establishment  and  progress  of  human  society,  and  the  action 
of  natural  powers,  may,  in  extensive  regions,  produce  remarkable 
changes  in  the  state  of  the  sur&ce,  the  distribution  of  the  waters, 
and  the  great  movements  of  the  air.  Such  efl^ts,  in  the  course  of 
some  centuries,  must  produce  variations  in  the  mean  temperature  tat 
such  places ;  for  the  analytical  expressions  contain  coefficients  which 
are  related  to  the  state  of  the  sur&ce,  and  have  a  great  influence  on 
the  temperature. 
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Although  the  effect  of  interaal  beat  may  be  no  longer  sensible  at 
the  surface,  the  sum  total  of  this  heat  which  escapes  in  a  given  time, 
as  in  a  year  or  a  century,  is  measurable,  and  has  been  ascertained. 
That  which  escapes  in  a  century  through  a  square  metre,  and  is  dis- 
sipated in  the  celestial  space,  would  melt  a  column  of  ice,  of  which 
the  base  should  be  a  square  metre,  and  height  three  metres* 

This  result  is  derived  from  a  fundamental  proposition,  which  can 
be  applied  to  all  questions  relating  to  the  motions  of  heat,  and  espe* 
cialiy  to  that  of  terrestrial  temperature.  I  allude  to  the  difierential 
equation,  which  expresses  for  each  moment  the  state  of  surface. 
This  equation,  the  truth  of  which  is  plain,  and  easily  demonstrated, 
establishes  a  simple  relation  between  the  temperature  of  an  element 
of  the  surface  and  the  normal  motion  of  heat.  What  renders  this 
result  of  theory  very  important,  and  more  valuable  than  any  other 
lor  throwing  light  upon  the  questions  which  form  the  subject  of  this 
article,  is,  that  it  exists  independent  of  the  form  and  diroensioni  of 
bodies,  and  of  the  nature  of  the  substances,  whether  homogeneous 
or  not,  of  which  the  internal  mass  may  be  composed.  The  results 
of  this  equation  are  absolute :  they  are  the  same,  whatever  may  have 
been  the  material  constitution  or  original  state  of  the  globe. 

We  have  published  in  the  ^'Annalea  de  Chimie  ei  de  Phytiquef^^ 
the  abstract  of  a  memoir,  which  has  not  yet  been  printed,  and  the 
object  of  which  is  to  apply  to  the  terrestrial  globe  the  analyses  of 
the  motions  of  heat  in  a  sphere  or  plane  solid,  of  great  dimensions. 
In  that  extract  the  principal  formulas  were  exhibited,  particularly 
those  which  express  the  variable  state  of  a  solid  uniformly  heated  at 
a  determinate  and  very  great  depth,  or  in  its  whole  depth.  If  the 
original  temperature,  instead  of  being  the  same  to  a  very  great  depth, 
results  from  successive  immersions  in  several  media,  the  consequen- 
ces are  not  less  simple  or  remarkable.  But  this  case,  and  several 
others  which  we  have  considered,  are  comprised  in  the  general  ex- 
pressions which  have  been  mentioned. 

After  having  explained  separately  the  principles  of  the  inquiry 
respecting  the  temperature  of  the  earth,  in  order  to  form  a  correct 
idea  of  these  phenomena  united,  we  ought  to  give,  in  a  general 
statement,  all  the  effects  we  have  just  described. 

The  earth  receives  the  rays  of  the  sun,  which  penetrate  its  mass, 
and  are  converted  into  non-luminous  heat :  it  likewise  possesses  an 
internal  heat  with  which  it  was  created,  and  which  is  continually 
dissipated  at  the  surface  :  and  lastly,  the  earth  receives  rays  of  light 
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and  beat  fix>ro  innumerable  stars,  in  tbe  midst  of  wbicb  is  placed  tbe 
solar  system,  Tbese  are  three  general  causes  wbicb  determine  tbe 
temperature  of  tbe  eartb.  Tbe  tbird,  tbat  is,  the  influence  of  tbe 
stars,  is  equivalent  to  tbe  presence  of  an  immense  hollow  sphere, 
with  tbe  eartb  in  tbe  center,  the  constant  temperature  of  which 
should  be  a  little  below  what  would  be  observed  in  tbe  polar  regions. 

We  might,  doubtless,  suppose  radiating  beat  to  possess  properties 
hitherto  unknown,  wbicb  might,  in  some  way,  take  tbe  place  of  this 
fundamental  temperature,  which  we  attribute  to  space.  But  in  the 
present  state  of  physical  science,  all  known  facts  are  naturally  ex- 
plained without  having  recourse  to  other  properties  than  those  deri- 
ved from  actual  observation.  It  is  suflicient  to  represent  the  plane- 
tary bodies  as  occupying  a  space,  tbe  temperature  of  wbicb  is 
constant.  We  have  endeavored,  therefore,  to  ascertain  what  this 
temperature  ought  to  be,  in  order  that  tbe  effects  on  tbe  thermome- 
ter should  be  what  we  now  observe.  Now  they  would  be  entirely- 
different  if  we  were  to  admit  an  absolute  cold  in  space :  but  if  we 
progressively  increase  tbe  common  temperature  of  the  girdle  or  hol- 
low sphere  which  encloses  this  space,  we  should  see  effects  produced 
similar  to  what  we  now  witness.  We  can,  therefore,  affirm,  that  the 
actual  phenomena  are  such  as  would  be  produced  if  radiation  from 
tbe  stars  was  giving  this  temperature  to  all  points  of  tbe  planetary 
space.  The  primitive  internal  heat  which  is  not  yet  dissipated,  pro- 
duces now  but  a  very  slight  effect  upon  tbe  surface  of  the  earth  :  it 
manifests  itself  by  an  increase  of  temperature  at  great  depths.  At 
itill  greater  distances  from  the  surface  it  may  exceed  tbe  highest 
temperatures  which  have  ever  been  measured. 
^  The  effect  of  the  solar  rays  is  periodical  in  tbe  superficial  strata 
of  the  terrestrial  crust.  It  is  fixed  in  all  points  of  great  depths. 
This  fixed  temperature  of  tbe  internal  parts  is  not  tbe  same  for  all 
points.     It  depends  principally  upon  the  latitude  of  the  place. 

The  solar  heat  has  accumulated  in  the  interior  of  the  globe,  tbe 
state  of  which  has  become  unchangeable.  Tbat  which  penetrates 
in  the  equatorial  regions  is  exactly  balanced  by  tbat  wbicb  escapes 
at  tbe  parts  around  tbe  poles.  Thus  tbe  earth  gives  out  to  celestial 
space  all  tbe  beat  wbicb  it  receives  from  the  sun,  and  adds  a  part  of 
what  is  peculiar  to  itself. 

All  tbe  terrestrial  effects  of  solar  heat  are  modified  by  the  inter- 
position of  tbe  atmosphere  and  the  presence  of  water.  The  great 
motions  of  tbese  fluids  render  the  distribution  more  uniform.    The 
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trtnsparency  of  the  watersappears  to  concur  with  that  of  the  air  in 
aagmentiog  the  degree  of  beat  already  acquired,  because  luminous 
heat  flowing  in>  penetrates,  with  little  difficulty,  the  intericNr  of  the 
mass,  and  non-luminous  heat  has  more  difficulty  in  finding  its  way 
out  in  a  contrary  direction. 

The  succession  of  the  seasons  is  maintained  by  an  immense  quan- 
tity of  solar  heat,  which  oscillates  in  the  crust  of  the  earth,  passing 
below  the  surface  during  one  half  of  the  year,  and  returning  into  the 
air  in  the  other  half.  Nothing  can  contribute  more  to  throw  light  upon 
this  part  of  the  inquiry  than  the  experiments,  the  object  of  which 
18,  to  measure  with  precision  the  effects  of  the  solar  rays  upon  the 
earth's  surface.  For  this  reason,  we  heard  with  the  greatest  interest 
the  reading  of  the  memoir  presented  by  Prof.  Pouillet ;  and  if  in 
the  course  of  this  article  we  have  not  mentioned  his  experimental 
researches,  it  is  simply  from  the  wish  not  to  anticipate  the  report 
which  will  soon  be  made. 

I  have  united  in  this  article  all  the  principal  elements  of  the  analy- 
sis of  terrestrial  temperature.  It  is  made  up  from  the  results  of  my 
researches  long  since  given  to  the  public.  When  I  began  the  inves- 
tigation of  such  questions  there  existed  no  mathematical  theory  of 
beat,  and  we  might  well  have  doubted  that  such  a  theory  could  be 
possible.  Those  memoirs  and  treatises  in  which  I  have  established 
this  theory,  and  which  contain  the  exact  solution  of  the  fundamen- 
tal questions,  have  been  submitted  and  publicly  read,  or  printed  and 
analyzed  in  the  "  Recueils  Scientijiques,^^  of  the  last  few  years.  The 
object  of  this  last  article  is  to  invite  attention  to  one  of  the  most  im- 
portant questions  of  natural  philosophy,  and  to  present  general  views 
and  results.  It  would  be  impossible  to  resolve  all  doubts  connected 
with  a  subject  so  extensive ;  which  comprises,  besides  the  results  of 
a  new  and  different  analysis,  physical  considerations  very  varied  in 
their  natures.  Exact  observations  will  hereafter  be  multiplied.  The 
laws  on  which  depends  the  motion  of  heat  in  liquids  and  air,  will  be 
studied.  Perhaps  other  properties  of  radiating  heat  will  be  discov- 
ered, or  causes  which  modify  the  temperatures  of  the  globe.  But 
all  the  principal  laws  of  the  motion  of  heat  are  known.  This  the* 
ory,  which  rests  upon  immutable  foundations,  constitutes  a  new 
branch  of  mathematical  science.  It  is  composed,  at  present,^  of  differ* 
ential  equations  of  the  motion  of  heat  in  solids  and  liquids,  and  of  the 
integrals  of  these  first  equations,  and  theorems  relative  to  the  equi- 
litmum  of  radiating  heat. 
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These  theories  will  be  hereafter  much  farther  extended,  and  noth- 
ing will  contribute  more  to  bring  them  to  perfection  than  numerous 
series  of  exact  experiments ;  for  mathematical  analysis  can  deduce 
fixxn  general  and  simple  phenomena,  the  expressions  of  the  laws  of 
nature ;  but  the  application  of  these  laws  to  very  complicated  effects, 
requires  a  long  course  of  accurate  observations. 


Art.  II. — Account  of  an  Excursion  to  Mount  Katahdin,  in  Maine; 
by  J.  W.  Bailet,  Acting  Professor  of  Chemistry,  &c.  U.  S.  Mili- 
tary Academy,  West  Point* 

TO    PROFESSOR    8ILLIMAN. 

Sir — ^During  a  short  visit  which  I  made  this  summer  to  Water- 
ville,  in  Maine,  my  curiosity  was  excited  by  the  accounts  I  read 
and  beard  concerning  Mount  Katahdin,  the  highest  mountain  in  the 
State.  Its  elevation  and  isolated  position,  together  with  the  tradi- 
tionary legends  of  the  Penobscot  Indians,  that  Katahdin  is  the  resi- 
dence of  evil  spirits,  have  given  to  this  mountain  considerable  local 
celebrity.  It  has,  however,  been  visited  by  few  white  men,  and 
of  their  observations  no  accurate  accounts  have  been  published.  Not 
being  aware  of  the  proposed  geological  survey  of  the  State,  (which, 
since  my  return,  I  learn  has  been  assigned  to  able  hands,)  and  in 
hopes  that  by  visiting  this  mountain  some  interesting  geological  and 
botanical  observations  might  be  made,  I  proposed  to  Prof.  Keely  of 
Waterville  College  an  excursion,  on  which  Prof.  Barnes  of  the  same 
institution  promised  to  accompany  us. 

In  this  communication,  the  object  of  which  is  to  give  a  sketch  of 
our  journey  and  observations,  I  have  purposely  entered  into  some 
details,  which  may  appear  too  trivial  for  admission  into  a  scientiBc 
journal,  but  I  believe  these  will  be  useful,  by  giving  to  any  persons 
who  may  wish  to  visit  Katahdin  some  idea  of  the  manner  of  life 
they  may  expect  to  lead,  the  preparations  to  be  made,  and  the  route 
to  be  pursued. 

Having  procured  a  light  wagon,  Mr.  Keely  and  myself  proceeded 
on  Saturday,  the  6th  of  August,  for  Bangor.  Our  route  lay  through 
Clinton,  Dixmont  and  Hampden.  The  rock  passed  over  this  day 
was  argillite  or  graywacke  slate,  divided  into  very  thin,  nearly  ver- 
tical lamine,  slightly  dipping  to  the  southeast.     The  direction  or 
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bearing  of  the  edges  of  the  larains  is  almost  invariably  about  north- 
east and  southwest,  subject  however  in  some  places  to  roost  singular 
contortions,  the  general  direction  being  still  preserved.  This  argil- 
iite  b  well  exposed  in  tlie  bed  ofthe  Kennebeck  at  Waterville,  and 
at  the  beautiful  falls  in  West  Waterville.  This  day  we  saw  it  in  the 
bed  of  the  Sebasticook  at  Clinton,  and  observed  it  often  on  the  road 
to  Dixmont,  where  it  rises  to  a  considerable  elevation,  and  forms 
part  of  the  dividing  ridge  between  the  Kennebeck  and  Penobscot 
valleys.  Over  the  slate  is  generally  spread  a  deposit  of  bluish 
gray  clay,  much  used  in  making  bricks,  and  upon  the  clay  a  dilu- 
vial deposit  of  boulders,  principally  of  granite.  We  stopped  for 
the  night  at  a  tavern  near  Hampden,  and  the  next  rooming  rode 
through  Bangor  and  Stillwater,  to  Orono  or  Old  Town.  In  the  Pe- 
nobscot at  Bangor,  and  all  the  way  to  Old  Town,  the  slate  was  seen 
preserving  all  its  usual  characters.  At  Orono  it  forros  both  banks  of 
the  Penobscot,  and  continues  eastward,  but  how  far  I  had  no  roeans 
of  detennining. 

At  Old  Town,  it  being  Sunday,  we  remained  through  the  day  and 
until  noon  on  Monday,  awaiting  the  arrival  of  Prof.  Barnes,  who  had 
promised  to  join  us  at  this  place.  During  our  stay  we  visited  the  In- 
dian island  belonging  to  the  miserable  remnant  of  the  Penobscot  tribe. 
The  greater  part  of  the  Indians  were  absent  on  a  fishing  expedition 
to  the  sea-eoast.  They  have  here  a  neat  chapel,  and  several  frame 
houses,  besides  huts.  A  Roman  Catholic  priest  resides  with  them. 
We  asked  one  of  the  Indians  bow  he  liked  his  priest ;  he  answered, 
"  Oh,  middling !"  On  Monday  at  noon,  as  Mr.  Barnes  had  not  ar- 
rived, we  went  on  without  him,  and  proceeded  on  the  left  bank  ofthe 
river,  by  a  fine  road,  to  the  tavern  at  Piscataquis,  where  we  found  as 
good  accommodations  as  could  be  desired.  We  were  particulariy 
struck  during  our  ride  with  the  great  quantity  of  Epilobium  spicO' 
/mn,  which  is  generally  known  in  this  state  by  the  name  of  Fire 
weedf  firom  the  abundance  in  which  it  springs  up  in  fields  recently 
burned  over.  Near  Old  Town  I  observed  beds  of  Calla  palusiris 
in  flower.  From  a  short  distance  above  Old  Town,  we  did  not  ob- 
serve along  the  road  any  argillite  in  situ^  although  its  occasional 
appearance,  in  loose  masses,  indicated  its  close  proximity.  At  the 
Piscataquis  Falls,  it  again  appears  in  situ. 

Tuesday  Morning. — ^We  set  out  early  for  Matawamkeag  Point, 
and  proceeded  as  far  as  Lincoln  on  the  good  state  road ;  breakfasted  at 
lincoln,  and  then  proceeded  on  the  military  road  leading  by  Mata- 
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wamkeag  Point  to  Holton,  to  which  place  a  mail  stage  runs  three 
tiroes  a  week.  Along  the  road  we  found  fine  specimens  of  Orchis 
blephariglotiisy  and  near  Malawamkeag  Point  passed  over  argillite 
well  exposed. 

At  "  the  Point"  there  is  a  tolerable  tavern,  where  we  left  our 
horse  and  wagon,  trunks,  &c.  and  prepared  for  our  march  into  the 
woods.  As  we  had  been  informed  that  there  was  a  settlement  at 
Grand  Falls,  about  twenty  three  miles  from  the  Point,  where  we 
would  be  able  to  procure  blankets,  provisions,  boat  and  guides,  we 
took  with  us  only  a  few  indispensable  articles  of  dress,  and  a  book 
to  preserve  botanical  specimens.  Thus  lightly  laden,  we  commen- 
ced the  most  arduous  part  of  our  journey.  Crossing  the  Matawam- 
keag  by  the  fine  bridge  built  at  the  expense  of  the  United  States, 
and  bidding  farewell  to  civilization,  we  plunged  into  the  woods  by  a 
blind  path,  (if  path  it  might  be  called,)  which  was  scarcely  passable, 
although  we  were  on  foot,  it  was  so  obstructed  by  fallen  trees,  tan- 
gled roots,  bushes  and  mud  holes.  At  first  it  led  us  to  the  bank  of 
the  Penobscot ;  along  the  left  bank  it  then  continues,  generally  at  a 
short  distance  from  the  river.  As  we  had  no  guides,  we  were  often 
much  at  a  loss  what  direction  to  take,  as  the  true  path  is  often  crossed 
by  "  logging  paths,"  made  during  winter  by  the  "  loggers,"  for  the 
purpose  of  hauling  their  lumber  to  the  river.  Whenever  we  lost 
our  way,  we  made  for  the  river,  and  proceeded  awhile  along  its 
banks,  until  progress  became  too  difficult,  when  we  again  turned  . 
into  the  woods,  and  generally  succeeded  in  finding  our  path  at  a 
short  distance  from  shore. 

The  forest  through  which  we  passed  consisted  generally  of  a 
growth  of  white  pine,  Pinus  strobus;  hemlock,  P.  Canadensis ; 
larch,  P.  pendula.  Ait. ;  spruce,  P.  nigra  and  P.  alba ;  cedar  or 
arbor  vitae.  Thuja  occidenialis ;  beach,  Tagus  ferruginea;  &c. 
.  with  an  under  growth  of  moose-wood,  Acer  striatum,  and  bobble- 
bush.  Viburnum  lantanoides.  Among  the  herbaceous  plants,  we 
found  fine  specimens  of  Orchis  orbiculata,  Pursh,  Orchis  grandi- 
jloray  Goodyera  pubescens,  Neottia  cemua,  Aralia  hispida,  A.  ra- 
cewiosa,  Dalibarda  repens,  Monotropa  unifiora,  Pyrola  sectrnda, 
and  P.  umbellaia. 

Among  the  plants  not  in  flower  were  great  quantities  of  the  fol- 
lowing, viz.  Cornus  Canadensis,  (known  in  Maine  by  the  expressive 
name  of  bunch  berry,  from  its  beautiful  bunches  of  scarlet  berries ; 
ibese  berries  are  dry  and  insipid,  but  not  unpleasant  to  eat ;)  the 
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ivoiy  benyy  Gaultheria  hispidtda  of  Linnaeus,  of  which  Dr.  Torrey 
has  made  a  new  genus  ;  lAnmta  borealisy  Sireptopus  roseus^  S.  dis^ 
tortus^  Convallttria  umbellulatay  Panax  quinqui/olium^  Coptis  tri* 
foliataj  T^arella  cordifoliaf  lirKtella  prostrata ;  and  the  following 
ferns,  &c.  were  seen  in  fruit,  viz. :  Polypodium  dryopterisy  P.  con* 
nectiUy  Adiantum  pedatumy  Struthiopteris  Penntylvanicay  great 
quantities  of  Pterts  aquilina ;  also  Lycopodium  davatuMy  L.  com* 
planatumy  L.  obseurumy  and  L.  hicidulum. 

•  On  the  shore  of  the  river  I  noticed  the  following  plants  growing 
abundantly,  viz. :  Ranunculus  repensy  Campanula  rotundifoliay  So* 
gUtaria  sagittifoliay  and  Mimulus  ringens;  also  a  very  large  speci- 
men of  Orchis  dilatata. 

We  lost  our  way  near  Salmon  stream,  but  after  considerable  labor 
eflbcted  a  passage  through  the  tangled  bushes  to  the  mputh  of  this 
creek,  which  we  forded ;  after  which  we  soon  reached  the  first  set- 
tlement above  Matawamkeag  Point,  on  this  side  of  the  river. 
Here  we  found  a  log  cabin  occupied  by  a  family  of  Howards,  who 
gave  us  a  good  supper  and  tolerable  accommodations  for  the  night* 
The  Indian  name  of  the  settlement  is  Nickatow ;  its  distance  from 
"  the  Pobt"  b  about  ten  miles. 

Wednesday y  Aug.  \Oth. — This  morning  we  proceeded  to  the  next 
log  hut  on  the  same  side  of  the  river,  and  there  crossed  in  a  boat  to 
the  opposite  side.  I  was  much  pleased  by  finding  directly  on  land- 
ing great  abundance  of  Swertia  dejlexa ;  I  am  not  aware  that  this 
plant  has  been  previously  noticed  as  growing  in  New  England.  This 
locality  is  on  the  right  bank  of  the  Penobscot,  just  below  the  mouth 
of  the  East  Branch,  latitude  about  45^  25^  The  corolla  of  this 
plant  is  generally  described  as  greenish  yellow;  I  found,  however, 
that  before  the  ripening  of  the  seed  the  corolla  was  dark  blue,  dark- 
est on  the  spurs  and  shaded  with  green  as  in  several  of  the  Gentian 
tribe.  The  corolla  does  not  become  greenish  yellow  until  the  cap-  . 
8ule  has  nearly  ripened  ;  but  gradually  increases  in  size  and  changes 
its  hue  until  it  finally  withers,  still  adhering  to  the  base  of  the  ripened 
capsule*  The  latter  when  ripe  is  membranous,  beaked,  and  splits 
half  way  to  the  base  into  two  valves.  In  Dr.  Beckys  Botany  I  ob- 
serve the  remark,  that  this  plant  in  drying  turns  black  ;  this  has  not 
happened  to  my  specimens,  which  retain  their  original  color  even 
better  than  is  usual  with  dry  plants.  Our'path  lay  next  on  the  right 
bank  of  the  river,  and  was  fully  as  difficult  as  the  one  we  had  travel- 
led upon  the  previous  day.     After  going  about  six  miles  we  arrived 
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opposite  "  Dolby's/'  about  six  miles  from  Grand  Falls.  Here  we 
found  two  log  cabins,  to  which  we  went  after  crossing  the  river  in  a 
bateau  belonging  to  one  of  them.  After  getting  a  miserable  dinner 
we  engaged  two  men  to  convey  us  in  their  boat  to  Grand  Falls.  We 
found  the  river  very  low,  and  had  many  opportunities  of  admiring  the 
skill  and  coolness  with  which  our  boatmen  managed  their  bateau,  and 
forced  it  up  rapids  which  at  first  seemed  impassable.  We  stopped  at 
the  mouth  of  the  Millinoket  to  fish  for  pickerel ;  while  our  boat  lay 
here,  I  observed  in  the  water  great  quantities  of  Lobelia  Dortmannaf- 
Nymphaa  odoraia,  JVuphar  advena,  Hydropeltis  purpurea,  VUlar" 
sia  lacunosa,  Eriocauhn  pelluddum,  with  stipes  two  or  three  feet 
long.  The  E.  pellucidum  is  generally  described  as  being  but  two 
or  three  inches  in  height ;  but  the  plants  above  referred  to,  as  well 
as  similar  ones  four  feet  long,  which  I  have  seen  in  ponds  near  Ha- 
verhill, Mass.  do  not  appear  to  difier  essentially  from  this  species. 
The  length  of  the  stipe  depends  on  the  depth  of  water  in  which  the 
plant  grows.  We  also  noticed  here  the  leaves  of  a  plant  which  I 
believe  is  Sparganium  nataJiSy  Smith  ;  these  leaves  were  "  long, 
floating,  flat,  and  pellucid,"  about  one  fourth  of  an  inch  wide,  and 
from  eight  to  ten  inches  in  length.  It  grows  abundantly  in  all  the 
upper  lakes  of  the  Penobscot.  A  short  time  after  we  reached  the 
settlement  at  Grand  Falls,  we  were  agreeably  surprised  by  the  arri- 
val of  Prof.  Barnes,  who  had  set  out  from  Matawamkeag  Point  in 
pursuit  of  us  that  morning,  and  performed  on  foot  in  one  day  the 
same  distance  for  which  we  took  part  of  two.  We  gave  him  a  hearty 
welcome,  and  this  evening  determined  upon  our  plan  of  proceeding 
to  the  mountain.  We  engaged  two  athletic  ''  loggers"  named  Mac 
Astlin  to  act  as  guides  and  boatmen,  and  agreed  to  pay  each  two 
dollars  per  day  for  his  services. 

At  Grand  Falls,  the  only  settlement  consists  of  two  log  huts,  oc- 
cupied by  persons  engaged  in  logging.  They  cultivate  but  little 
ground,  and  have  most  of  their  supplies  brought  up  the  river  in  boats. 
In  the  smoky  garret  of  one  of  these  huts  we  passed  the  night,  and 
rose  early  on  Thursday  to  prepare  for  our  journey.  While  waiting 
for  our  breakfast  I  was  much  pleased  by  discovering  at  this  cabin — 
the  very  out-post  of  civilization  in  this  direction — a  well  thumbed 
copy  of  Scott's  Heart  of  Mid  Lothian.     <'  There's  fame  for  you  I" 

Having  each  procured  a  blanket,  a  pound  of  pork  and  a  pound  of 
bread  per  day,  a  little  tea  and  salt,  and  by  a  lucky  thought,  each 
taking  a  red  flannel  shirt,  which  afterwards  proved  very  serviceable 
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to  us ;  we  made  our  packs  by  means  of  our  blankets,  and  tben  sling* 
log  tbem  over  our  shoulders,  we  proceeded  on  the  Portage  or  "  Car- 
lying  Place,"  by  the  Grand  Falls  to  reach  our  bateau,  which  was 
about  three  miles  above.  The  appearance  of  our  party  as  we  filed 
through  the  woods,  was  very  picturesque ;  our  sturdy  guide,  Cyrus, 
led  the  van,  having  on  his  head  a  white  felt  hat,  from  which  rains  and 
time  bad  long  removed  all  siifiness,  and  which  now  formed  a  perfect 
cone,  except  where  part  of  the  brim  was  turned  in  over  the  forehead 
to  give  the  eyes  fair  play.  Over  his  shoulders  was  thrown  an  im- 
mense pack  made  of  blankets,  and  containing  provisions,  be,  its 
color  contrasting  finely  with  his  red  flannel  shirt.  Around  his  waist 
was  a  broad  leathern  belt  to  which  were  buckled  a  couple  of  tin 
caps  and  a  brass  kettle.  On  one  shoulder  he  bore  his  oars  and  pad- 
dles, on  the  other  a  frying  pan,  axe,  ,&c;  His  brother  followed, 
somewhat  similarly  equipped,  carrying  a  fowling  piece,  be,  and  we 
with  our  smaller  packs,  and  some  light  articles,  closed  the  procession* 

On  our  way  through  the  woods  we  again  found  the  Sweriia  rfe- 
fitxa,  and  also  passed  over  argillite  in  situ.  This  place,  between 
Grand  Falls  and  Quakish  Lake,  about  three  miles  from  the  former^ 
b  the  most  northern  point  at  which  1  have  observed  this  rock. 

When  we  launched  our  boat  she  was  found  to  leak  very  badly, 
but  we  soon  remedied  this  difficulty  by  scraping  from  her  sides  some 
of  the  superfluous  pitch,  which  we  placed  upon  her  bottom;  then 
by  applying  the  heated  frying  pan  the  cracks  were  soon  stopped,  and 
we  proceeded.  Crossing  the  Quakish  Lake  and  North  Twin,  we 
soon  entered  Lake  Pemmidumkook  ;  here  we  had  a  fine  view  of 
Katahdio,  and  could  distinguish  the  various  slides  with  which  its 
sides  are  furrowed.  At  noon  we  went  on  shore  to  dine,  and  having 
made  a  fire  at  an  old  logging  camp,  we  prepared  our  meal  in  cam- 
paign style,  by  each  taking  a  large  slice  of  fat  pork,  which  we 
stuck  upon  sharpened  sticks  and  then  roasted  until  it  was  black. 
Pork  thus  cooked,  with  stale  bread,  and  strong  tea  made  in  our  brass 
kettle  and  swallowed  without  milk  or  sugar,  formed  our  frugal  fare, 
of  which  we  partook  with  almost  incredible  relish.  At  this  camp  I 
was  fortunate  enough  to  find  a  pair  of  excellent  moose  skin  mocca-^ 
sins,  which  were  a  great  prize  to  me,  as  my  boots  were  already  worn 
through. 

After  dinner  we  embarked  again,  and  proceeding  by  the  Deep 
Cove  and  the  Ambijeegis  Lake  and  Falls,  we  stopped  at  night  at 
the  foot  of  the  Passamagamet  Falls,  where,  leaving  Mr.  Keely  on 

Vol.  XXXU.— No.  1.  4 


Digitized  by  VjOOQIC 


26  Account  of  an  Excursion  to  Mount  Katahdin. 

the  rocks  to  fish,  the  rest  prepared  for  our  night  camp.  Mr.  Barnes 
and  myself  collected  for  our  couch  the  fragrant  boughs  of  the  cedar, 
{Thuja  occidentalism)  while  our  guides  cut  down  bushes  and  pulled 
up  their  roots  from  the  spot  selected  for  an  encampment.  Our  friend 
Cyrus  in  a  few  minutes  chopped  down  a  mighty  hemlock,  which  fell 
with  a  tremendous  crash  ;  its  trunk  was  to  serve  for  our  back  log, 
against  which  we  soon  had  a  fine  blazing  fire.  Four  stakes  support- 
ing cross  pieces,  over  which  were  thrown  a  couple  of  blankets  fas- 
tened together  by  wooden  pegs,  formed  a  very  comfortable  tent, 
under  which  we  spread  a  soft  carpet  of  twigs. 

Mr.  Keely  appeared  presently  with  a  fine  mess  of  white  perch  and 
chub,  which  when  fried,  furnished  us  a  delicious  meal.  The  stump 
of  the  hemlock  served  as  our  table  and  the  clean  chips  as  plates. 
The  whole  scene  formed  a  picture  worthy  of  the  pencil  of  Weir. 
During  the  night  it  rained  hard,  but  our  blankets  proved  sufficient 
protection.  After  a  good  night's  rest  we  went  forward  again  the 
next  morning,  (Friday,)  having  first  caught  and  cooked  for  our  break- 
fast another  fine  mess  of  fish. 

At  all  the  falls  which  we  had  passed  since  leaving  Grand  Falls, 
we  found  the  rocks  to  be  loose  boulders  of  granite ;  but  this  morning 
we  observed  just  below  Debskoneegan  Falls  a  large  ledge  of  granite 
in  situ.  This  is  the  most  southern  point  where  we  had  an  opportu- 
nity of  seeing  it  in  situ  during  this  journey.  At  these  falls  we  were 
obliged  to  carry  our  boat  a  distance  of  about  ninety  eight  rods,  when 
we  again  launched  her. 

From  Debskoneegan  Lake  the  view  of  Katahdin  is  very  fine.  I 
have  attempted  in  the  accompanying  sketch  to  give  some  idea  of  its 
outline.  (See  the  fig.)  The  mountain  on  the  right  is  Katahdin  ;  (A) 
the  large  western  slide,  and  (B)  the  eastern.  The  mountain  on  the 
extreme  left  is  Sugar  Lioaf;  it  bears  a  striking  resemblance  to  a  vol- 
canic mountain,  of  which  the  remarkable  depression  in  its  summit 
represents  the  crater.  We  were  unable  to  determine  whether  this 
apparent  hollowing  out  of  the  summit  was  real,  or  an  optical  decep- 
tion produced  by  the  receding  ridge.  Between  the  two  principal  slides 
(A)  and  (B),  the  chief  growth  upon  the  mountain  appeared  to  be 
very  low  deciduous  trees.  These  we  afterwards  found  to  be  white 
birch,  {Bttula  populifolia.)  The  eastern  and  western  extremities 
of  the  mountain  beyond  the  above  mentioned  slides,  presented  the 
dark  green  color  of  the  evergreen  pines  and  furs.  The  summit  and 
a  considerable  space  below,  bare  of  vegetation.     On  the  lower  part 
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of  the  mountain  we  observed  an  appearance  indicating  horizontal 
terraces. 

After  taking  the  annexed  sketch,  and  examining  the  plants  near 
the  shore,  among  which  I  found  Poteniilla  fruiicosa  growing  abun- 
dantly, we  continued  our  route  and  soon  arrived  at  the  Pockwock- 
amus  Falls,  which  presented  a  very  wild  and  picturesque  scene.  It 
is  an  immense  collection  of  fragments  of  granite,  rounded  and  pol- 
bhed  by  the  action  of  the  current,  which  in  many  places  has,  by  the 
attrition  of  the  gravel  and  pebbles,  worn  circular  cavities  in  the  rocks. 

Upon  the  rocks  are  piled,  in  wild  confusion,  a  great  quantity  of 
logs,  which  have  formed  at  these  falls  a  ^'jam,^^  which  the  loggers 
bad  not  been  able  to  loosen.  We  noticed  several  places  where  the 
rocks  had  been  blasted  to  liberate  the  lumber.  It  was  with  much 
labor  that  we  transported  our  baggage  over  these  rocks,  while  our 
boatmen  forced  the  empty  boat  up  the  falls.  The  next  falls  we  ar- 
rived at  are  called  Abawljacarmegas,  where  a  Gne  ledge  of  granite 
of  the  best  quality  is  well  exposed  in  the  bed  of  the  river. 

We  arrived  early  in  the  afternoon  at  Hoyt's  stream,  where  we 
hauled  our  boat  on  shore,  turned  her  over,  and  deposited  under  the 
bottom  the  greater  part  of  our  provisions,  our  gun,  frying  pan,  extra 
clothing,  be. ;  then,  having  made  up  our  packs  with  one  blanket 
each,  and  a  short  allowance  of  provisions  for  two  days,  we  proceed- 
ed on  foot  for  the  mountain,  from  whose  base  we  estimated  our  dis- 
tance to  be  about  three  miles.  Our  guides  were  now  upon  ground 
entirely  new  to  them,  neither  of  them  having  ever  ascended  the 
the  mountain.  We  directed  our  course  towards  the  slide  marked 
(A)  in  the  drawing.  Having  no  path  to  direct  us,  we  found  our 
journey  exceedingly  difficult.  The  first  part  of  our  way  was  over 
a  ridge  where  the  woods  had  been  burned  ;  here  our  principal  an- 
noyance was  caused  by  a  very  small  black  fly,  which  our  guides 
called  "  minges,^'  and  to  which  the  Indians  give  the  appropriate 
name  of  ^^No'see-^ems"  After  leaving  the  "  burnt  woods,"  we 
descended  into  a  dense  cedar  swamp,  from  which  we  extricated  our- 
selves with  much  labor,  and  then  soon  struck  upon  a  rapid  mountain 
brook,  which  for  the  purity  and  transparency  of  its  water,  surpassed 
all  I  had  ever  beheld.  We  followed  this  stream  a  while,  but  finding 
that  it  was  leading  us  from  our  course  we  left  it  and  turned  to  the 
west,  by  doing  which  we  soon  arrived  at  the  slide.  Here  a  scene  of 
wild  confusion  presented  itself;  masses  of  granite,  shivered  by  their 
fidl  from  above,  lay  scattered  over  the  path  of  the  slide ;  all  traces  of 
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the  origmal  soil  and  vegetation  were  swept  away,  so  that  the  denu- 
ded ledges  of  granite  appeared  in  some  places,  while  in  others 
they  were  covered  with  great  quantities  of  a  coarse  gravel,  evidently 
produced  by  the  crumbling  of  some  of  the  coarse  varieties  of  gran- 
ite, much  of  which  was  seen  in  a  state  of  partial  disintegration.  The 
flank  of  the  mountain  on  which  the  slide  is  situated  is  covered  with  a 
low  gcowth  of  white  birch,  {Bct%da  fopulifolia,)  Some  small  bushes 
of  the  same  have  sprung  up  in  the  path  of  the  slide  and  in  time  w\\ 
probably  cover  it. 

At  sunset  we  had  ascended  about  one  third  of  the  height  of  the 
mountain,  when  finding  the  ascent  very  tiresome,  we  determined  to* 
encamp  for  the  night.  We  selected  for  our  camp  a  spot  in  the 
birch  woods  on  the  western  edge  of  the  slide,  near  which  was  a 
streacn  of  excellent  water.  It  was  with  much  difficulty  that  we  suc- 
ceeded in  making  a  small  fire,  our  only  fuel  being  the  green  trunks 
of  the  birch,  and  a  few  fragments  of  dead  wood  found  in  the  slide. 
We  felt  very  sensibly  the  want  of  the  dry  hemlock  and  cedar,  which 
bad  so  well  served  us  for  fuel  the  preceding  evening.  After  supper 
we  ndled  ourselves  up  in  our  blankets,  and  with  no  canopy  but  the 
heavens,  prepared  ibr  repose,  for  which  the  fatigues  of  the  day  had 
given  us  sufficient  desire.  The  evening  was  clear,  except  a  cloud 
which  rested  on  the  highest  summit.  During  the  evening  some 
brilliant  flashes  of  aurora  borealis  were  seen. 

Saturday y  Aug.  13. — Our  disappointment  was  very  great  this 
momii^  at  finding  ourselves  surrounded  by  a  drizzly  mist,  which 
tbieatened  rain,  and  completely  prevented  our  enjoying  any  view  of 
ibe  surrounding  country.  After  waiting  a  while,  in  hopes  of  its 
deariog  away,  we  commenced  our  ascent,  placing  ourselves  abreast 
-of  each  other  that  the  stones  which  one  might  loosen  should  cause 
no  injuries  to  the  rest  of  the  party.  The  slide  near  our  encamp- 
ment was  about  forty  yards  wide,  narrowing  very  slowly  towards 
the  top.  Soon  after  leaving  our  camp  I  discovered  fragments  of 
compact  limestone  containing  distinct  impressions  of  Terebratulas. 
These  were  found  in  the  path  of  the  slide,  but  a  slight  examination 
convinced  me  that  they  were  masses  which  had  been  deposited  on 
the  mountain  by  diluvial  action.  Mr.  Keely  informs  that  rolled 
masses  of  similar  limestone  have  been  found  near  Waterville  Cdlege. 

From  the  steepness  of  the  mountain,  the  slipping  of  the  loose 
Jlofies  and  gravel,  and  the  weight  of  our  clothes  drenched  vrith  the 
laio^  our  progieBS  was  slow,  and  very  fatiguing ;  we  toiled  on,  how- 
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ever,  in  spite  of  the  rain,  until  we  had  reaohed  a  point  about  six  hun« 
dred  feet  from  the  summit.  By  this  time  I  became  so  much  exhausted 
as  to  fear  I  would  not  be  able  to  reach  the  summit,  and  have  strength 
enough  left  to  return  to  the  boat  that  afternoon.  Our  time  beipg  lim- 
ited, as  well  as  our  provisions,  it  was  necessary  that  we  should  reach 
the  boat  that  day ;  for  fear  therefore  of  detaining  the  party  I  determin- 
ed very  unwillingly  not  to  exhaust  my  strength  by  ascending  any  high- 
er. Had  the  day  been  fine  there  would  have  been  more  inducement 
to  proceed ;  but  we  were  enveloped  in  clouds,  drenched  with  rain,  and 
there  was  no  prospect  of  the  weather  becoming  such  as  to  enable  us 
to  enjoy  that  view  from  the  summit  which  is  the  principal  inducement 
to  reach  it.  Mr.  Barnes  with  the  two  guides  determined  to  pro- 
ceed, while  Mr.  Keely  and  myself  were  to  return  to  the  camp  and 
prepare  a  fire.  Before  descending,  I  examined  the  plants  growing 
at  the  elevation  which  we  had  reached.  I  found  the  following  ia 
great  abundance  near  the  slide,  viz. :  Ledum  latifolium^  Vaccinium 
Vitis  Idaa^  Vaccinium  uliginosum,  and  Solidago  virgaurea^  var. 
nlpina.  In  the  slide  itself  were  large  patches  of  Potentilla  triden- 
iatOj  and  Arenaria  glabra.  (The  P.  tridentata  is  somewhat  im- 
properly called  Mountain  potentilla ;  it  however  flourishes  within  a 
few  yards  of  the  ocean,  near  the  observatory  at  Portland.)  We 
found  abo  in  descending,  many  bushes  of  Ribes  ringens,  whose 
berries,  though  ripe,  were  very  nauseous  at  first ;  but  my  thirst  made 
me  persist  in  eating  them,  and  I  soon  found  them  quite  palatable. 
We  examined  the  rocks  in  the  slide  while  on  our  way  to  the  camp, 
but  found  little  of  interest :  fragments  of  shell  limestone  were  not 
uncommon,  besides  which  were  many  fragments  of  hornblende  rock, 
graywacke,  and  amygdaloid.  Some  of  the  latter  has  a  green  paste 
resembling  compact  epidote ;  in  this  was  once  imbedded  a  substance 
which  has  decomposed,  leaving  the  globular  cavities  which  it  once 
filled,  nearly  empty.  The  vesicular  stone  thus  formed  has  a  striking 
resemblance  to  a  volcanic  product.  I  also  noticed  many  fragments 
of  jasper  of  a  fine  red  color.  No  indications  of  any  ores  were  per- 
ceived. 

When  we  arrived  at  our  camp,  we  found  our  fire  extingubbed, 
and  ascertained,  much  to  our  chagrin,  that  our  fiiends  had  taken  with 
them  our  only  means  of  kindling  one.  The  rain  was  increasing  in 
violence,  our  only  resource  therefore,  was  to  spread  one  blanket 
on  the  ground  and  another  over  it  as  a  tent,  by  which  we  were  partly 
sheltered  firom  the  storm.    In  about  an  hour  we  heard  the  merry 
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sliout  of  our  comrades,  who,  thoroughly  drenched,  and  much  fa- 
tigued, soon  arrived  at  camp.  Mr.  Barnes  stated  that  the  difficulty 
of  the  ascent  increased  greatly  until  he  reached  the  ridge  above  the 
slide,  along  which  he  then  proceeded  without  much  trouble  to  the 
summit.  On  the  very  summit  he  found  a  fine  bed  of  grass,  and 
picked  specimens  of  two  plants,  which  I  found  to  be  Vaccinium  ti/t- 
ginatuM  and  Empetrum  nigrum,  both  in  fruit.  He  brought  no  spe- 
cimens of  the  grass. 

The  summit  rock,  of  which  he  brought  down  some  specimens,  is 
a  reddbh  colored  granite,  containing  small,  well  formed  crystals  of 
feldspar.  It  is  stated  in  Williams's  History  of  Maine,  that  on  Ka- 
tafadin,  vegetation  ceases  a  mile  from  the  summit,  and  that  the  ele- 
vation is  so  great  as  to  cause  difficulty  of  breathing,  as  well  as  intense 
cold  to  be  felt ;  Mr.  Barnes  contradicts  this,  having  found  vegetation 
on  the  summit,  and  not  having  perceived  any  great  rarefaction  of 
the  air,  or  sensible  reductbn  of  temperature. 

It  is  evident  firom  this,  that  the  height  of  this  mountain  has  been 
greatly  overrated.  It  has  been  variously  estimated  at  from  five 
thousand  to  six  thousand  four  hundred  feet  above  the  level  of  the 
sea.  It  was  our  intentionto  have  measured  its  height,  but  unfortu- 
nately we  could  not  procure  a  mountain  barometer  either  in  Water- 
viile  or  Bangor. 

Before  we  descended  from  our  camp,  the  clouds  rose  a  little,  so 
as  to  give  us  a  fair  view  of  some  of  the  numerous  lakes  with  which 
the  region  abounds.  We  could  distinguish  Millinoket,  Debskonee- 
gan,  Pemmidumkook,  be.  In  descending,  we  passed  numerous 
horizontal  terraces  which  appeared  to  extend  along  the  flanks  of  the 
mountain  beyond  the  slide. 

When  we  had  descended  nearly  to  the  point  where  we  had  first 
entered  the  slide,  we  turned  to  the  left,  and  pursued  a  southerly 
course ;  but  in  the  endeavor  to  avoid  the  swamp  which  the  day  pre- 
vious bad  caused  us  so  much  trouble,  we  lost  our  way  and  became 
entangled  in  several  dense  sphagnous  swamps,  in  which  was  a  thick 
growth  of  cedar,  {Thuja  occidentalism)  through  which  it  was  very 
difficult  to  effect  a  passage.  Often  we  would  completely  lose  sight 
of  each  other,  and  be  obliged  to  shout  to  our  guides  to  stop,  for  fear 
we  might  part  company.  The  heavy  rain  in  the  morning  had  com- 
pletely drenched  the  trees  and  bushes,  so  that  eveiy  one  we  touch- 
ed sent  down  upon  us  a  shower,  which  soon  wet  us  to  the  skin. 
Climbing  over  fallen  trees,  stumbling  at  tangled  roots,  now  by  main 
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force  makiog  a  passage  through  the  bushes,  and  anon  falling  pros* 
trate,  as  some  rotten  branch  gave  way,  to  which  we  had  trusted  for 
support,  we  at  last  reached  the  "  burnt  wood,"  with  much  less  cloth- 
ing upon  us  than  when  we  began  our  journey.  None  of  us,  not 
even  our  guides,  who  were  experienced  woodsmen,  were  ever  on  so 
iatiguing  a  journey.  Had  we  trusted  entirely  to  our  pocket  com- 
pass, we  might  easily  have  returned  to  our  boat  by  the  same  route 
by  which  we  left  it,  but  in  the  endeavor  to  avoid  one  swamp  we  got 
into  a  dozen,  besides  adding  several  miles  to  the  length  of  our  route. 
In  the  burnt  wood  we  advanced  with  more  ease,  but  before  we 
reached  the  river  we  were  again  obliged  to  enter  a  difficult  swamp. 
We  finally  struck  the  river  a  few  rods  above  our  boat,  and  were  as 
much  rejoiced  to  see  it  as  was  ever  sea-sick  traveller  by  beholding 
shore.  The  plants  which  I  had  an  opportunity  of  noticing  around 
the  base  of  Katahdin  during  our  hasty  return,  were  the  following, 
viz.  Monotropa  unijlora  ;  Pyrola  secunda ;  Pyrola  umbeUata ; 
DcJibarda  repens  ;  Comus  Canadensis  ;  Epilobium  spicatum  ; 
Convallaria  trifolia;  Gaultheria  hispidula;  G.  repens;  Strepto^ 
pus  roseus ;  S.  distortus ;  Ledum  latifolium ;  Kalmia  angustifoUa, 
and  Sorbus  Americana.  This  last  is  sometimes  called  Round  wood, 
because  the  stem  is  so  perfect  a  cylinder. 

On  the  shores  of  the  Penobscot,  near  our  landing  place,  I  ob- 
served in  the  same  abundance  as  at  the  lakes  below.  Ranunculus  re- 
pens;  Poientilla  fruticosa ;  Campanula  rotundifolia,  znd  Spartina 
cynosuroides ;  to  the  latter  our  boatmen  gave  the  name  of  **  Blue 
Joints."  In  the  stream  were  great  quantities  of  Lobelia  Dortman" 
ni;  Eriocaulon  pelluddum^  and  Sparganium  natans. 

This  night  we  encamped  at  the  head  of  the  Debskoneegan  Carry- 
ing Place,  where  we  found  a  small  camp  made  of  hemlock  bark, 
which  required  but  little  adjusting  to  render  it  very  comfortable.  We 
made  a  large  fire  to  dry  our  clothes  and  blankets,  and  then  lay  down 
for  the  night.  In  the  morning  (Sunday)  I  found  myself  suflTering 
from  a  violent  cold  in  my  throat,  which  however  had  no  serious  con- 
sequences. Making  a  hasty  breakfast,  we  again  set  out,  eager  to 
reach  the  Grand  Falls  before  night.  Whenever  we  were  in  still 
water  we  used  both  paddles  and  oars,  and  thus  made  rapid  progress. 
We  were  particularly  struck,  during  this  day's  journey,  with  the  re- 
markable purity  and  transparency  of  the  water,  as  well  as  the  beauty 
and  accuracy  of  the  reflections  from  its  surface.  Every  leaf  and 
branch  of  the  trees  was  distinguishable,  and  the  rounded  rocks,  pro- 
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jecting  above  water,  appeared  like  globular  masses  of  some  light 
substance  afloat,  and  it  was  almost  impossible  to  distinguish  the  di- 
yidiDg  line  between  an  object  and  its  image. 

A  solemn  stillness  reigned  upon  these  lakes,  broken  only  by  the 
sound  of  our  paddles,  the  wild  laugh  of  a  loon,  or  cry  of  a  white  ea- 
gle which  we  occasionally  startled  from  his  perch  on  some  lofty  pine. 

Near  Hoyt's  stream,  however,  we  heard  one  '^  sound  familiar  to 
our  ear ;"  it  was  the  tinkling  of  cow  bells,  which  we  found  were 
fastened  to  some  fine  oxen  grazing  on  the  islands  in  the  stream. 
They  belonged  to  Mr.  Gibson,  who  has  a  camp  farm  at  Sowada- 
hnnk,  six  miles  above  our  landing  place.  We  met  him  in  his  boat 
as  we  were  descending  the  river ;  he  was  carrying  up  some  men  to 
cut  the  wild  meadow  hay,  which  is  in  great  demand  in  this  region 
during  winter,  when  the  woods  are  filled  with  "  loggers  "  and  their 
cattle* 

Nothing  worth  recording  occurred  during  the  remainder  of  our 
journey  to  Grand  Falls,  where  we  arrived  before  sunset.  The  next 
morning,  Monday,  we  engaged  our  faithful  guides  to  transport  us  in 
their  boat  to  Matawamkeag  Point,  where  we  arrived  about  three 
o'clock,  P.  M.  with  our  relish  for  the  comforts  of  civilization  much 
heightened  by  our  excursion.  We  returned,  via  Bangor,  be,  to 
Waterville,  and  on  calculating  our  expenses,  found  them  to  have 
been  but  twenty  five  dollars  each,  including  the  hire  of  the  horse 
and  wagon. 

Before  closing  this  article,  I  wish  briefly  to  mention  the  places  at 
which  I  have  had  an  opportunity  of  observing  the  Argillite  so  often 
alluded  to  in  the  above  article.  During  this  journey  it  was  the  only 
rock  seen  in  situ,  from  Waterville,  east  to  Bangor,  and  thence  north 
and  north  westerly  to  a  point  between  Grand  Falls  and  Quakish 
Lake.  I  observed  it  on  an  excursion  made  on  foot  to  Mount  Abra- 
ham in  1832,  at  the  following  places :  from  Waterville  all  the  way 
to  Norridgewock,  where  it  forms  the  falls ;  and  in  Starks,  Industry, 
Freeman,  Kingsfield,  and  Anson.  The  only  other  rock  observed, 
was  a  small  hill  of  granite  between  Starks  and  Industry,  and  the 
granite  ibrming  the  summit  of  Mount  Abraham. 

I  have  merely  stated  above  the  places  where  I  have  myself  had 
an  opportunity  of  examining  the  Argillite  formation.  It  doubtless  ex- 
tends far  beyond  the  limits  of  my  observations,  and  33  it  is  said  to 
occur  at  Holton,  it  is  not  improbable  that  it  traverses  the  whole  state 
in  a  north  easterly  direction,  and  enters  mto  New  Brunswick.   This 
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ibrmation  appears  very  de6cient  in  mineralogical  interest.  I  have 
not  seen  in  it  any  minerals,  except  quartz  and  sulphuret  of  iron.  In 
some  places  it  furnishes  good  roofing  slate,  and  I  have  been  informed 
that  a  vein  of  limestone  occurs  in  the  rocks  near  Ticonic  Falls  at 
Waterville,  but  I  had  not  an  opportunity  of  examining  this  place.  I 
have  called  the  formation  Argillite  from  its  prevailing  character,  al- 
though in  some  places  it  resembles  talcose  slate,  and  at  others  gray- 
wacke. 

I  think  it  worthy  of  remark,  that  the  valley  of  the  Kennebeck, 
from  Waterville,  as  far  north  as  I  had  an  opportunity  of  observing 
during  my  visit  in  1832  to  Mount  Abraham,  is  covered  with  boul- 
ders of  granite,  of  so  peculiar  a  character  that  they  may  perhaps 
some  day  be  traced  to  their  original  position.  These  boulders  dif- 
fer from  those  observed  on  the  Penobscot,  by  containing  large  im- 
bedded crystals  of  white  feldspar,  which  make  the  masses  appear  at 
a  little  distance  as  if  they  were  covered  with  broad  chalk  marks. 
These  crystals  are  generally  about  three  inches  long  and  one  fourth 
of  an  inch  wide.  I  have  seen  some,  however,  five  inches  long  by 
four  wide. 

I  hope  soon  to  be  able  to  send  you  an  account  of  the  botanical 
observations  which  I  have  made  in  the  vicinity  of  Waterville :  in 
the  mean  time  I  send  this  hasty  article,  hoping  that  the  few  facts  it 
contains  respecting  the  geology  and  botany  of  the  regions  visited, 
will  be  received  with  interest,  on  account  of  the  few  notices  which 
have  hitherto  been  published  upon  these  departments  of  the  natural 
history  of  Maine. 

West  Point,  Aug.  31,  1836. 


Art.  III. — Eocperiments  on  the  Adhesion  of  Iron  Spikes  of  various 
forms f  when  driven  into  different  species  of  Timber;  by  Walter 
R.  Johnson,  Professor  of  Mechanics  and  Natural  Philosophy  in 
the  Franklin  Institute,  Philadelphia. 

In  reference  to  rail-road  constructions,  bridge-building,  and  sev- 
eral other  useful  applications  in  civil  engineering,  as  well  as  in  naval 
architecture,  the  adhesion  of  spikes,  bolts  and  nails  of  various  forms 
becomes  an  object  of  much  practical  importance.  In  regard  to  rail- 
roadS|  this  matter  is  worthy  of  more  attention  than  might  at  first  sight 
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be  supposed.  Owing  to  the  high  price  of  iron,  the  flat  rail  is  often, 
unavoidably  adopted  in  preference  to  the  edge  rail ;  and  whenever 
the  speed  of  a  train  descending  by  gravity,  or  impelled  with  great 
velocity  by  the  moving  power,  is  to  be  suddenly  checked  by  the 
brake,  the  friction  of  the  periphery  of  the  wheel  on  the  rail,  tends 
to  drive  the  latter  lengthwise,  and  thus  to  force  all  the  spikes  with 
which  it  is  fastened  into  closer  contact  with  the  ends  of  the  fibres 
which  have  been  cut  in  driving  them.  If  this  partial  or  total  drag- 
ging of  the  wheels  along  the  rails  take  place,  sometimes  in  one  di- 
rection, and  sometimes  in  the  other,  the  spikes  must  be  subjected  to 
alternate  impubes  on  opposite  sides.  Indeed,  whenever  the  motive 
power  depends  on  fjriction  for  its  efficacy,  as  in  the  case  of  the  com- 
mon locomotive  engine,  there  is  a  constant  succession  of  these  two 
opposite  dragging  forces,  the  engine  constantly  tending  by  its  driving 
wheels  to  urge  the  rail  backwards,  and  the  train  by  an  equal  but 
more  extensively  distributed  action  tending  to  urge  forward  all  the 
rails  over  which  it  is  at  the  same  moment  passing.  So  decided  is 
this  influence,  that  on  a  rail  road  where  the  transportation  is  all  in 
one  direction,  and  where  the  cars  descend  by  gravity,  I  have  seen 
rails  entirely  detached,  or  remaining  loosely  connected  but  by  a  sin- 
gle spike,  while  others  clearly  indicated  by  the  inclined  position  of 
their  upper  faces  or  heads,  that  they  were  pressed  into  an  oblique  or 
leaning  position  in  the  wooden  sill. 

This  single  case  may  serve  to  show  the  importance  of  attending 
to  the  character  of  the  spikes  used  in  similar  constructions. 

To  determine  some  of  the  points  relating  to  the  forms  of  spikes, 
and  the  kind  of  timber  into  which  they  are  driven,  the  following  ex- 
periments were  undertaken.  They  serve  to  show  the  relative  econo- 
my of  each  form  of  spike,  as  well  as  its  fitness  for  the  purpose  in- 
tended. The  mode  of  executing  the  experiments  was,  to  drive  each 
spike  to  a  certain  distance  above  its  cutting  edge,  into  the  edge  of  a 
piece  of  plank  or  scantling,  and  by  means  of  a  suitable  apparatus, 
adapted  to  that  purpose,  to  draw  it  out  by  a  direct  longitudinal  strain. 
The  machine  employed  for  this  purpose  was  the  same  as  that  which 
has  been  used  for  testing  the  strength  of  iron  and  copper,  in  experi- 
ments on  the  tenacity  of  materials  employed  in  steam  boilers.  A 
strong  band  or  strap  of  iron,  connected  with  the  weighing  beam  of 
that  machine,  held  the  piece  of  plank,  and  a  clamped  pincers,  with 
a  suitable  jaw,  for  taking  hold  of  the  head  and  pix>jecting  part  of  the 
spike,  was  attached  to  the  opposite  part  of  the  machine,  wfaiefa  being 
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tightened  by  a  strong  screw  held  the  spike  6rroly,  while  the  appli- 
cation of  weights  upon  the  long  arm  of  the  lever  drew  the  timber 
away,  and  released  the  spike.  Care  was  taken  to  cause  the  strain 
to  pass  through  the  axis  of  the  spike,  and,  by  a  very  gradual  appli- 
cation of  weights,  to  avoid  surpassing  that  force  which  was  just  suffi- 
cient for  its  extraction. 

The  6rst  experiment  was  upon  one  of  Burden's  patent  square 
spikes,  with  a  cutting  edge,  intended  to  be  in  all  cases  placed  across 
the  grain  of  the  timber.  This  spike  was  .375  of  an  inch  square,  and 
was  driven  into  a  sound  plank  of  seasoned  New  Jersey  yellow  pine, 
3i  inches.  The  force  required  to  extract  it  was  2052  lbs.  and  the 
exact  weight  of  the  part  driven  into  the  wood  was  866  grains  troy. 

The  second  trial  was  upon  a  flanched,  grooved  and  swelled  spike, 
having  the  grooves  between  two  projecting  wings  or  flanches,  on  the 
same  sides  as  the  faces  of  the  cutting  edge.  The  other  two  sides 
were  planes,  continuing  to  the  head.  A  cross  section  of  this  spike, 
taken  IJ  inches   above  its  edge  or     Y\iT,  l.  Fiff.  2. 

point,  had  the  form  of  fig.  1.     At  j\         ^^  e 

of  an  inch,  that  is,  where  the  flanch- 
es project  least  from  the  edge,   or 
where  the  swell  between  them  comes   yv^.\^;m.. 
nearest  to  forming  a  perfect  square,         e  e 

the  form  is  as  shown  in  fig.  2 ;  the  dotted  line  e  e,  in  each  figure, 
representing  the  direction  of  the  cutting  edge.  Towards  the  head 
of  this  spike,  the  flanching  and  grooving  is  suppressed,  and  the  form 
becomes  a  square.  This  experiment  was  made  on  the  same  piece  of  • 
Jersey  yellow  pine  as  the  first,  and  the  weight  required  for  extracting 
the  spike  was  1596  lbs.  The  weight  of  the  part  driven  in  was  708i 
grains.  The  cutting  edge  was  irregular ;  the  distance  to  which  it 
was  driven,  was  3f  inches,  as  in  tt)e  first  trial.  To  know  the  rela- 
tive value  of  the  two  forms  of  spikes,  we  have  but  to  divide  the 
weight  required  for  the  extraction  of  each  by  the  number  of  grains 
in  the  part  which  had  been  buried  in  the  wood  ;  thus,  2052-^-866= 
2.37,  and  1596-1-708.25=2.112.  Hence  the  plain  spike  had  an 
advantage  over  the  swelled  and  grooved  one,  in  about  the  proportion 
23  to  21.  It  should  be  mentioned  also,  that  the  plain  spike  was 
drawn  out  by  a  very  gradual  addition  of  force,  whereas  the  force  of 
1596  lbs.  drew  the  grooved  spike  immediately  after  its  application. 
In  the  first  trial,  an  attempt  was  made  to  detect  any  yielding  or  grad- 
ttil  retreat  of  the  spike,  before  the  final  start,  but  none  was  observed. 
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The  third  and  fourth  experiments  were  made  with  the  same  spikes 
respectively  as  the  first  and  second  ;  but  instead  of  yellow  pine,  the 
timber  employed  was  thoroughly  seasoned  white  oak. 

The  plain  spike  driven  3f  inches  into  that  timber,  required  for  its 
extraction  a  force  of  3,910  lbs.  and,  as  before,  exhibited  no  signs  of 
movement  until  the  instant  of  starting,  when  it  suddenly  came  out 
about  i  of  an  inch,  or  as  far  as  the  range  of  motion  and  the  elasti- 
city of  the  machine  would  permit. 

The  flanched,  swelled  and  grooved  spike,  driven  3  J  inches  into 
mother  part  of  the  same  piece  of  plank,  from  which  the  plain  one 
oad  been  extracted,  was  drawn  out  with  a  force  of  3,791  lbs.  A 
slow  motion  to  the  extent  of  ^'^  or  ^\  of  an  inch  was,  in  this  trial, 
perceived  to  precede  the  starting  of  the  spike ;  and  was  accompa- 
nied by  a  gradual  protrusion  of  the  fibres  of  the  timber  immediately 
around  the  iron.  In  these  experiments,  though  the  plain  spike  bore 
the  greater  absolute  weights,  yet  when  the  weight  of  metal  is  con- 
sidered, it  is  seen  that  the  relative  values  of  the  two  are  4.515  in 
the  plain,  and  5.354  in  the  grooved  form.  The  various  circum- 
stances of  the  four  preceding  experiments  are  seen  at  a  single  view 
in  the  following  table. 
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Hence  it  appears,  that  in  yellow  pine  the  grooved  and  swelled 
form  was  about  5  per  cent,  less  advantageous  than  the  plain,  while 
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in  the  seasoned  oak  the  former  was  18i  per  cent,  superior  to  the 
latter.  It  is  also  apparent  that  the  advantage  of  seasoned  oak  over 
seasoned  yellow  pine  for  retaining  spikes,  is,  by  a  comparison  of  ex- 
periments 1  and  3,  as  1  to  1.9 ;  and  by  a  comparison  of  2  and  4,  it 
is  as  1  to  2.37.  In  the  preceding  experiments  the  spikes  were 
driven  into  the  timber  and  immediately  drawn  out  again.  In  the 
second  series,  the  spikes  were  driven  into  their  respective  pieces  of 
timber,  and  then  soaked  for  a  few  days  in  water.  The  pieces  into 
which  the  different  spikes  were  driven,  were  as  nearly  alike  as  it  was 
practicable  to  obtain  them,  being  always  cut  from  the  same  plank, 
avoiding  knots,  cracks,  &lc.  The  following  table  contains  a  view  of 
the  experiments  after  soaking  the  timber. 

TABLE    II. 
TKmher  soaked  after  the  spikes  were  driven. 
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REMARKS. 

Experiment  No.  1. — In  this  and  the  four  following,  the  thickness  of  thespike  is 
that  at  the  bollom  of  the  grooves. 

Experiment  No.  4. — The  oak  used  in  this  experiment  was  firmer  than  that  em- 
ployed in  the  first  series. 

Experiment  No.  5. — The  timber  had  been  slightly  split  by  the  driving  of  this 
spike. 

Experiment  No.  6. — The  flanches  remained  after  filing  out  the  swelled  part  of 
the  original  form. 

Experiment  No.  13.— Timber  slightly  split  in  driving  the  spike. 
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The  first  five  of  the  preceding  experiments  show  that  with  a  spike 
of  given  form,  and  driven  a  certain  distance  into  different  timbers, 
the  order  of  retentiveness,  beginning  with  the  highest,  is  as  follows : 
1,  locust;  2,  white  oak;  3,  hemlock;  4,  unseasoned  chestnut;  5, 
yellow  pine.  From  the  6th,  7ih  and  8th  experiments,  we  see  that 
chestnut  is  still  above  yellow  pine,  but  that  hemlock  is  inferior  to 
both.  By  the  9th  and  10th,  it  also  appears  that  hemlock  is  still  to 
be  placed  below  chestnut.  Comparing  the  1st  experiment  in  this 
table  with  the  6th,  and  the  2nd  with  the  7th,  we  perceive  that  the 
swell  towards  the  point  of  the  spike,  was  so  far  from  being  an  ad- 
vantage to  it,  that  it  in  fact  rendered  the  spike  less  retentive  than 
when  that  swelled  part  had  been  removed ;  so  that,  even  could  this 
form  have  been  produced  without  any  increase  in  tbe  weight  of  the 
spike,  it  would  still  have  been  less  advantageous  than  the  simple 
groove  without  the  swell :  but  when  it  is  considered  that  the  swell 
added  47  grs.  (  =  806  -759)  to  the  weight,  it  is  evident  that  the 
groove  alone  has  a  decided  advantage  over  the  other  form.  By 
the  trials  in  unseasoned  chestnut,  (Nos.  1  and  6.)  this  advantage  is 

2440—2121  ,  ,      , 

15  percent.:  thus  oi"oT =15;    and  by  those  on  yellow 

2328  — •  2069 
pine,  (Nos.  2  and  7,)  it  is ^qq =  12.5  per  cent.      In   fact, 

after  the  ends  of  the  fibres  have  once  been  thrust  apart  by  the  thick 
part  of  the  swell,  it  is  evident  that  when  they  come  opposite  to  the 
cavity  above  the  swell  they  must  lose  some  portion  of  their  power  to 
press  the  spike  and  produce  the  retaining  force  of  friction ;  this  force 
must  then  depend  for  its  production  on  the  action  of  those  fibres  of 
the  wood  which  are  opposite  to  the  swelled  portion,  or  between  it 
and  the  point  of  the  spikes. 

In  the  next  series  of  experiments,  it  was  attempted  to  ascertain 
the  relation  between  forms  more  diversified  than  had  hitherto  been 
employed. 

As  it  is  evident  that  the  total  retentiveness  of  the  wood  must  de- 
pend, in  a  considerable  degree,  upon  the  number  of  fibres  which  are 
longitudinally  compressed  by  the  spike,  it  was  inferred,  that  on  the 
area  of  the  two  faces,  which  in  driving  the  spike  are  placed  against 
tbe  ends  of  the  fibres,  must  in  a  great  measure  depend  the  retention 
of  tbe  spike.  In  this  series,  four  kinds  of  wood  and  ten  forms  of 
spikes  were  employed. 
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A  comparison  of  the  results  given  in  the  following  table,  will  show 
what  order  those  forms  would  possess  among  themselves,  in  point  of 
retentiveness,  as  well  as  the  advantages  of  the  respective  species  of 
timber  into  which  they  were  severally  driven. 

TABLE    III. 
spikes  of  various  forms — timber  of  different  kinds. 
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Experiment  No.  10. — The  measures  in  this  and  the  two  following  cases  were 
taken  outside  the  flanches. 

Ezperiment  No.  12. — The  weight  of  the  part  inserted  is  given  by  estimation  in 
this  experiment. 

Experiment  No.  16.— In  this  and  the  two  following  experiments,  the  spikes 
were  driven  into  the  timber  in  the  direction  of  the  length  of  the  fibres. 

The  above  table  furuishes  three  sets  of  comparisons  for  deducing 
the  relative  retaining  powers  of  green  chestnut,  thoroughly  seasoned 
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oak,  and  equally  seasoned  locust.     Thus- the  weight  which  in  those 
three  cases  drew  the  square  spike  from  chestnut,  was  1995;  and 
that  which  extracted  the  broad  flat  one  2394 ;  and  that  which 
drew  the  narrow  flat  one  from  the  same  timber  was  2223.     The 
suoi  of  these  is  6612.     The  sum  of  the  three  numbers  for  the  same 
three  spikes  used  with  oak,  was  by  experiments  5,  6,  and  7,  13110; 
and  the  sum  of  the  three  in  locust,  by  experiments  13,  14,  and  15, 
is  18280 ;  these  three  numbers  have  to  each  other  the  relation  of 
1,  2,  and  2f  ;  from  which  we  infer  that  oak  is  almost  precisely  tunce, 
and  locust  2|  times  as  retentive  as  unseasoned  chestnut.     By  com- 
paring together  the  results  of  experiments  1  and  2,  it  will  be  seen- 
that  the  weights  required  for  extracting  the  two  spikes  respectively, 
are  more  nearly  proportional  to  the  breadth  than  to  either  the  thick- 
nesses, or  the  weights  of  the  spikes.     For  the  spike  with  a  breadth 
of  .405  inch  and  a  thickness  of  .402,  required   1995  lbs.  for  its 
removal,  while  that  which  had  a  breadth  of  .375  inch  took  1873 
lbs.     Now  .373  :  405::  1073  :  2033  for  the  calculated  retentive- 
ness,  instead  of  1995,  as  given  by  experiments  ; — a  difference  of 
only  +38  lbs.  between  the  observed  and  calculated  results.     Cal- 
culating the  retention  by  the  weights  of  the  respective  spikes,  we 
should  have  866  :  942: :  1873  :  2987,  or  a  diflTerence  of  42  lbs. 
while  using  the  thickness  alone,  we  obtain  .384  :  402::  1873  J  1960, 
a  diflTerence  of  an  opposite  kind  of  35  lbs.  from  the  observed  result, 
the  greater  thickness  yielding  the  less  retentive  power.     This  cor- 
respondence between  the  breadths  and  the  extracting  weights  be- 
comes still  more  apparent  when  we  compare  the  third,  and  especially 
the  fourth  with  the  second  experiment.     Thus  for  the  broad  flat 
spike,  (3d  Ex.) — compared  with  experiment  2,  we  obtain 
By  breadths,       .373 :  539 : :  1873 :  2701,  instead  of  3394,  diff.  +  867 
"    weights,        .866: 898::  1873: 1942,        "  "        "   -  468 

"    thicknesses,  .384: 288::  1873: 1379,        "  "        "-1015 

and  for  the  thinner  and  lighter  spike,  (Ex.  4th.)— compared  with 
the  same, 

By  breadths,       .373 :  390 : :  1873 :  1958,  instead  of  2223,  observed  diff.  -  265 
"    weights,        .866: 566::  1873: 1224,      "  "  "         "    -999 

"   thicknesses,  .384: 253::  1873: 1234,     "  «  "         "    -989 

Nearly  the  same  conclusions  would  result  from  a  comparison  of 
those  trials,  which  were  made  on  seasoned  white  oak  and  locust. 
Indeed,  it  appears  that  with  a  given  breadth  on  the  face  of  the  spike, 
a  diminution  of  thickness  is  sometimes  a  positive  advantage  to  the 
retentiveness  of  the  timber ;  for  in  white  oak;  the  spike  which  bad 
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42  Experimenti  on  the  Adhesion  of  Iron  Spikei, 

a  breadth  of  only  .390,  required  as  much  force  to  extract  it^  as  one 
of  which  the  breadth  was  .405,  though  the  thickness  of  the  former 
was  but  .253,  while  that  of  the  latter  was  .402 ;  and  on  chestnut, 
the  thinner,  narrower,  and  lighter  spike,  required  absolutely  more 
force  to  withdraw  it  than  the  other.  This  leads  us  to  notice  the 
different  kinds  of  action  of  the  respective  spikes  on  timber  of  vari- 
ous kinds.  In  the  softer  and  more  spongy  kinds  of  wood,  the  fibres 
instead  of  being  forced  back  longitudinally  and  condensed  upon 
themselves,  are,  by  driving  a  thick,  and  especially  a  rather  pbtusely 
pointed  spike,  folded  in  masses  backward  and  downward  so  as  to 
leave  in  certain  parts  the  faces  of  the  grains  of  the  timber  in  contact 
with  the  surface  of  the  metal. 

That  the  view  just  presented  is  correct,  seems  also  probable  from 
what  was  observed  in  the  case  of  the  swelled  spike.  For  while  the 
grooved  but  unswelled  one,  driven  into  chestnut  timber,  (table  II.  Ex. 
6,)  required  1852  lbs.  to  extract  it,  the  grooved  and  swelled  spike, 
(Ex.  1,  same  table,)  took  but  1710  lbs.  And  in  table  III.  Ex.  11, 
we  find  the  swelled  spike  drawn  from  white  oak  by  3727  lbs.  and  the 
grooved  but  not  swelled  one,  Ex.  1 2,  requiring  4247.  Hence  it  ap- 
pears to  be  necessary,  in  order  to  obtain  the  greatest  effect,  that  the 
fibres  of  the  wood  should  press  the  face  as  nearly  as  possible  in 
tbeir  longitudinal  direction  and  with  equal  intensities  throughout  the 
whole  length  of  the  spike.  Arranging  the  spikes  according  to  the 
order  of  their  ratios  of  retention  to  weight,  as  given  by  the  experi- 
ments in  table  III,  from  five  to  twelve  inclusive,  we  have  the  fol< 
lowing : 


1. 

Narrow  flat  spike ^  with  a  ratio 

of      . 

7.049 

2. 

Wide       "       "         " 

(( 

5.712 

3. 

Grooved  but  not  swelled, 

it 

5.662 

4. 

Grooved  and  notched, 

cc 

5.300 

5. 

Grooved  and  swelled, 

cc 

4.624 

6. 

Burden^ s  patent,        " 

ct 

4.509 

7. 

Square  hammered,     " 

C( 

4.129 

8. 

Plain  cylindrical,      " 

i< 

3.200 

Experiments  16,  17  and  18,  of  the  same  table,  were  made  by 
driving  the  spikes  which  were  cylindrical  with  conical  points  into  the 
timber  endwise  of  the  grain.  This  method  of  comparing  two  forms, 
the  one  grooved  and  the  other  plain,  was  adopted  on  account  of  the 
extreme  liability  of  the  timber  to  be  split  by  driving  spikes  of  these 
forms  across  the  direction  of  the  fibres.     It  was  observed  that  on 
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drawing  these  spikes,  the  holes  were  almost  perfectly  square.  This 
resulted  from  the  position  of  the  rings  of  annual  growth  and  the 
greater  elasticity  in  some  directions  than  in  others.  It  is  probable 
that  if  the  filed  grooves  in  experiments  16  and  17  had  been  covered 
mih  a  scale  of  oxide,  as  was  the  case  with  the  plain  spike  used  in 
experiment  18,  the  former  would  have  given  a  result  somewhat 
higher. 

When  holes  are  drilled  into  stone  blocks  and  afterwards  plugged 
with  timber  to  receive  spikes  in  fastening  on  the  chairs  of  edge  rails, 
the  method  of  experimenting  just  described  finds  an  application,  and 
it  is  probable  that  in  such  cases  the  grooved  cylinder  with  a  conical 
grooved  point,  may  prove  advantageous. 

A  few  experiments  were  made  to  determine  the  effect  of  driving 
to  different  depths,  on  the  total  amount  of  retention.  For  this  pur- 
pose two  different  spikes  were  selected,  viz.  the  square  hand-wrought 
spike,  the  section  of  which  was  .406  X  .402,  and  the  wide  flat  one 
of  which  the  section  was  .539  X  .288.  They  were  respectively 
driven  to  a  certain  depth  into  unseasoned  chestnut,  and  then  subject- 
ed to  a  force  just  sufficient  to  start  them.  This  force  was  noted, 
and  the  spike  was  immediately  driven  down  one  inch  deeper  than 
before,  and  the  force  again  applied.  All  my  experiments  proved 
that  when  a  spike  is  once  started,  the  force  required  for  its  final  ex- 
traction is  much  less  than  that  which  produced  the  first  movement. 
This  is  readily  accounted  for  on  the  principle  that  as  the  wedge- 
shaped  point  was  from  half  an  inch  to  an  inch  in  length  ;  and  as 
this,  on  the  starting  back  of  the  spike  a  very  little  distance,  became 
mostly  relieved  from  the  pressure  of  the  fibres,  all  that  part  of  the 
retention  which  had  been  due  to  the  wedge-shaped  portion  of  the 
spike  was  at  once  destroyed.  The  following  table  will  show,  how- 
ever, that  the  mere  starting  of  the  spike  with  parallel  faces  does  not 
essentially  diminish  the  retention,  when  again  driven  into  the  timber 
to  a  greater  depth  than  before.  But  when  a  bar  of  iron  is  spiked 
upon  wood,  if  the  spike  be  driven  down  until  the  bar  compresses  the 
wood  to  a  great  degree,  the  recoil  of  the  latter  may  become  so  great 
as  to  start  back  the  spike  a  short  distance  after  the  last  blow  has  been 
given.  In  this  case  a  great  diminution  in  the  useful  effect  will  be 
the  consequence.  This  shows  that  a  limit  may  exist  to  the  force 
which  we  should  apply  in  urging  down  spikes  or  bolts  destined  to 
fiisten  materials  together. 


Digitized  by  VjOOQIC 


44  Experiments  on  the  Adhesion  of  Iron  Spikes,  fyc. 


TABLE    ] 
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By  comparing  experiments  1  and  4  together,  il  will  be  found  that 
weight  for  weight,  the  flat  spike  had  when  driven  1.S  inches,  an  ad- 
vantage of  42.3  per  cent,  over  the  square  one ;  and  by  a  like  com- 
parison of  experiments  2  and  5,  it  is  evident  the  former  had  a  supe- 
riority of  37.7  per  cent.  As  the  spike  when  driven  in  only  1.9 
inches  had  a  much  less  proportion  of  its  parallel  faces  exposed  to 
the  reaction  of  the  fibres  and  a  greater  proportion  of  the  wedge- 
shaped  point,  it  is  reasonable  to  expect  that  the  retention  would  not 
correspond  precisely  with  the  lengths  inserted.  It  will  be  understood 
that  when  we  speak  of  cutting  edges  and  the  wedge-shaped  portion 
of  spikes,  whether  square,  flat,  or  cylindrical,  the  direction  of  the 
cutting  edges  is  always  across  the  fibre  or  grain  of  the  timber.  It 
must  be  evident  that  the  wedge-shaped  part  may  be  so  acute,  as  to 
correspond  nearly  with  two  parallel  faces,  in  which  case,  the  tenden- 
cy to  retreat  from  the  lateral  pressures  is  small ;  and  the  pressures 
themselves,  increasing  from  the  point  upwards  to  where  the  spike  is 
thickest,  the  total  eflSciency  of  a  given  length  may  be  as  great  as  that 
of  an  equal  length  of  the  parallel  faces,  and  even  greater,  provided 
the  thickness  of  the  spike  be  so  considerable  as  in  driving  it  to  pro- 
duce much  crushing  and  irregular  folding  of  the  fibres  of  the  timber. 
If,  on  the  other  hand,  the  edge  be  very  blunt,  the  tendency  to  recoil 
may  be  such  as  to  diminish  the  adhesion,  and  in  this  case  the  eflfect 
of  the  wedge  shape  is  negative.     In  the  other  it  may  be  positive.* 

•  The  following  formula  may  represent  the  several  experiments ;  R=:lf-±  c,  ia 
which  R  is  the  observed  retention ;  /s  the  length  in  inches  of  the  part  inserted  j 
/oB  the  force  of  retention  on  one  inch  of  the  parallel  faces,  and  c=  the  difference 
between  the  retention  of  a  parallel  portion  of  the  spike,  and  of  an  equal  length  of 
the  converging  faces  near  the  point.  The  sign  of  ambiguity  arises  from  the  cause 
above  ezplaioed. 
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The  Jlrst,  second  and  third  experiments  indicate,  in  the  tenth 
column  of  the  preceding  table,  that  beyond  a  certain  limit  the  ratio 
of  weight  of  metal  to  extracting  force  begins  to  diminish,  showing 
that  it  would  be  more  economical  to  increase  the  number  rather  than 
the  length  of  the  spikes,  for  producing  a  given  efiect  in  fastening 
materials  together.  In  this  case,  also,  it  will  be  perceived,  that  the 
adhesion  has  a  much  closer  relation  to  the  areas  of  the  compressing 
faces  of  the  spikes,  than  to  their  weights.  For  three  of  the  experi- 
ments this  ratio  may  be  regarded  as  identical,  and  dividing,  for  each 
of  the  five  experiments,  the  observed  retention  by  the  area  of  the 
two  faces  opposed  to  the  ends  of  the  fibres,  we  get  a  mean  resuh, 
which  proves  that  the  absolute  retaining  power  of  unseasoned  chest- 
nut, on  square  or  flat  spikes  of  from  1.8  to  3.9  inches  in  length,  is 
about  813  lbs.  for  every  square  inch  of  those  faces  which  condense 
longitudinally  the  fibres  of  the  timber. 


Art.  IV. — RemarJcs  on  the  Natural  order  Cycadete,  with  a  descrip* 
tion  of  the  ovula  and  seeds  of  Cycas  revoluia,  Willd. ;  by  A.  J. 
Downing. 

[Read  before  the  Lyceum  of  Natural  History,  New  York,  Oct.  17, 1836.1 

Cycas  revoluta,  figured  in  the  accompanying  plate,  (Plate  I.)  be- 
longs to  a  genus  comprising  but  four  other  known  species,  which  to- 
gether with  Zamia  constitute  the  Cycadea,  one  of  the  smallest  but 
most  interesting  orders  in  the  whole  vegetable  kingdom.  Their  sin- 
gular structure  and  manner  of  growth,  their  simple  cylindrical  stems 
and  crowning  tufts  of  foliage,  like  some  of  the  Palms,  and  their 
commonly  gyrate  vernation,  like  that  of  most  Ferns,  as  well  as  their 
anomalous  inflorescence  and  fructification,  have  rendered  them  ob- 
jects alike  of  the  greatest  interest  and  perplexity  to  the  learned  bot- 
anists who  have  examined  them. 

Cycas  circinalis,  Willd.,  a  native  of  Malabar  and  Japan,  seems 
to  have  been  the  first  species  discovered,  having  been  described  by 
Rheede,  as  early  as  1682.*  Rumphius,f  in  1741,  figured  and  de- 
scribed it  under  the  name  of  OIils  calappoides :  he  remarks  its  re- 
semblance to  the  arborescent  Ferns,  and  thinks  it  might  with  pro- 
priety be  called  Osmunda  arborescens.  Linnaeus,  who  first  gave  the 
genus  its  present  name,  seems,  from  the  imperfect  manner  in  which 
its  structure  was  known  in  his  time,  to  have  been  greatly  at  a  loss 

*  Hort  Malab.  yoL  iii,  p.  9.  t  Herb.  Amboieme,  voL  i,  p.  87. 
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where  to  place  it ;  for  we  find  it  first  arranged  by  him  among  the 
Palms,  and  afterwards  with  the  Ferns.  It  was  not  until  the  year 
1807,  after  the  suggestions  of  Ventenat,  that  the  natural  order  of 
Cycade«  was  established,  it  having  been  first  characterized  by  the 
elder  Richard,  in  Persoon's  Synopsis  Plantarum. 

C.  revolutOy  though  of  late  years  well  known  in  the  fine  living 
collections  of  England  and  the  Continent,  appears  to  have  produ- 
ced  its  flowers  but  rarely.  The  description  and  plate,*  by  Sir  J.  E. 
Smith,  taken  from  a  specimen  which  flowered  in  the  hot-houses  of 
the  Bishop  of  Winchester  in  1779,  and  the  plant  at  Wentworth 
House,  mentioned  as  being  in  a  state  of  inflorescence  in  1829,  by 
Sir  Wm.  J.  Hooker,  and  figured  in  the  Botanical  Magazine,!  (both 
of  which  notices  are  now  considered  imperfect  in  their  views  of  the 
structure  of  the  stem  and  seeds,)  are  all  that  have  come  under  our 
observation. 

In  Japan,  the  native  country  of  this  species,  its  curious  fructifica- 
tion is,  we  believe,  renewed  annually ;  and  the  Japanese,  who  make 
considerable  plantations  of  it  around  their  houses,  are  said  to  eat  the 
«eeds  and  extract  an  inferior  kind  of  sago  from  the  pith  or  central 
part  of  the  stem ;  whence  it  has  received  the  name  of  Sago  Palm, 
ilthough  the  true  sago  of  the  shops  is  the  production  of  a  very  dif- 
ferent plant,  the  Sagus  Rumphii,  Willd.,  which  is  a  true  Palm. 
According  to  Dr.  Hamilton,^  the  flour  used  by  the  poorer  natives  of 
Malabar,  called  Indum  Podi,  is  prepared  from  the  seeds  of  a  species 
of  Cycas,  dried  and  beaten  in  a  mortar. 

For  a  long  time,  those  who  examined  this  group  of  plants  seem 
to  have  been  more  occupied  with  their  external  appearance,  as  ex- 
iiibited  in  the  fine  pinnated  foliage  and  simple  trunk  of  Cycas,  than 
with  any  minute  investigation  of  the  real  nature  of  the  reproductive 
organs.  When,  however,  the  plants  of  this  order  were  attentively 
examined  as  to  their  germination,  their  mode  of  inflorescence,  and 
especially  as  to  the  nature  of  those  singular  bodies  denominated  the 
female  flowers,  new  light  was  thrown  upon  their  characters  and  affin- 
ities. To  that  learned  and  most  accurate  botanist,  Robert  Brown, 
we  are  mainly  indebted  for  those  views  which  explain  the  true  struc- 
ture of  Cycades,  and  establish  an  intimate  relationship  with  the  ap- 
parently very  dififerent  group  of  plants,  known  under  the  name  of  Co- 
niferae.  These  views  were  presented  to  the  world  in  a  paper  read  be- 
fore the  Linnean  Society  of  London,  in  1825,  on  the  "structure  of 

«  Trans.  LiDnsan  Soc.  of  London,  vol.  vi,  p.  319. 

t  Bot.  Mag.  tab.  9963.  t  Travels  in  the  Mysore,  vol.  ii,  p.  469. 
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the  female  flowers  in  Cycades  and  Coniferse."*  The  elder  lUchard, 
in  his  admirable  ''  Meiaoire  sur  let  Conifires  et  ks  Cycadees/'  pre- 
pared about  the  same  time,  aod  published  afterwards  by  his  sod,  had 
indeed,  with  great  ingenuity,  established  the  affinity  between  Cyca- 
des  aod  Conifers ;  but  his  views  respecting  the  female  flower  and 
seed  of  both  these  tribes  difler  widely  from  those  of  Brown,  and  are 
now  generally  admitted  by  the  first  botanists  to  be  erroneous.  The 
female  flower  of  these  orders  consists,  according  to  Richard,  of  a 
monosepalous  perianth  or  calyx,  enveloping  or  adhering  to  an  uni- 
locular ovarium,  which  contains  the  true  seed.  He  considers  the 
aperture  at  the  apex  of  the  outer  coat  to  be  the  style,  and  the  pro- 
jecting point  of  the  second,  the  stigma.  Brown,  on  the  contrary, 
suggested  that  the  calyx,  &c.  of  Richard,  are  but  the  membranes 
of  the  OYula,  and  in  the  mature  state  the  integuments  of  the  seed ; 
in  short,  that  the  bodies  called  by  Richard  and  other  writers  the  fe- 
male flowers,  are  naked  ovula^  borne  upon  the  margins  of  a  con- 
tracted leaf,  which  last  may  be  considered  as  an  imperfect  and  open 
ovarium.  The  impregnation  he  supposed  to  take  place  through  the 
foramen  of  the  ovulum,  (the  perforated  stigma  of  Richard,)  there  be- 
ing (contrary  to  the  usual  structure  m  phenogamous  plants)  no  style 
or  stigma  through  which  the  pollen  can  find  its  way  to  that  body.^ 
These  ideas,  so  startling  and  paradoxical  at  first  sight,  were  slowly 
received  even  by  the  most  acute  botanbts,  but  have  finally  been  al- 
most universally  adopted.  The  so-called  naked  seeds  of  Linnsus 
having  been  demonstrated  to  be  one-seeded  fruits,  it  appears  that  the 
Cycadee  and  Conifers  alouQ  have  the  peculiarity  of  producing  truly 
naked  seeds,  and  that  they  compose  therefore  a  distinct  natural  group, 
to  which  the  name  of  Gymnosperms  has  very  appropriately  been 
given. 

Aside  from  an  examination  of  the  ovula  themselves,  and  their  in- 
teguments, the  botanist  who  studies  the  structure  of  the  organs  of 
reproduction  in  Cycadeae,  cannot  but  be  convinced,  that  what  were 
formerly  called  pistillate  flowers  are  simply  ovula  in  the  first  place, 
and  afterwards  naked  seeds.  The  modified  leaf,  bearing  the  ovula 
upon  its  face  or  margin,  is  undoubtedly  a  carpellum  in  an  imperfect 
state  of  development,  the  seeds  of  which  would  be  enclosed  in  an 
ovarium,  if  the  edges  of  that  carpellary  leaf  were  folded  together  in 
the  usual  manner.  In  Cycas  ctrdnalisy  the  ordinary  appearance  of 
the  pinnated  leaf  is  so  far  departed  fi'om  as  to  exhibit  in  fact  a  flat 

«  Vide  Appendix  to  Capt.  King's  Voyage,  p.  22. 
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scale-like  carpel,  with  the  rows  of  ovuia  upon  either  margin,  thus 
closely  resembling  an  ovarium  formed  of  a  single  carpellum,  (such 
as  a  follicle  or  legume,)  spread  open.  In  C.  revoluta  the  leaf  is  in 
a  less  altered  state,  having  at  the  extremity  contracted  pinnated  di- 
visions, (PI.  II,  fig.  1,)  hut  the  part  occupied  by  the  ovula  is,  as  in 
C.  circinalisy  the  margin  of  the  leaf.  If,  therefore,  the  pistiltum  be 
a  modified  leaf  or  carpellum,  from  the  edges  of  which  are  produced 
the  ovula,  as  is  now  admitted  by  the  first  structural  botanists,  the  en- 
velopes of  the  bodies  which  constitute  the  female  organs  in  Cycadeae 
and  Conifers  cannot  be  the  calyx  and  ovarium,  or  indeed  any  thing 
else  than  the  proper  integuments  of  the  seed ;  inasmuch  as  these 
bodies  are  produced  upon  the  margins  of  the  ovarium,  the  summit 
of  which,  if  it  were  folded  together,  would  become  the  style  or  stig- 
ma, and  at  the  base,  or  surrounding  which,  would  be  found,  perhaps, 
if  in  a  state  of  sufficient  development,  the  true  floral  envelopes. 
This  argument  receives  additional  force  from  the  well  known  ten- 
dency of  many  leaves  to  produce  upon  their  margins,  either  buds^  (as 
in  Bryophyllum  and  other  plants,)  which  are  in  fact  distinct  individu- 
als, or  ovula,  which  are  capable  of  becoming  such  by  impregnation. 

The  species  of  Cycas  more  commonly  examined  by  European 
botanists,  appears  to  have  been  C,  cirdnalisy  which,  with  regard  to 
the  seed  itself,  seems  to  be  in  a  less  perfect  state  of  development 
than  the  species  now  before  us.  Richard's  admirable  figures  repre- 
sent only  the  former  species;  and  Professor  Lindley's  essential  char- 
acters of  the  order,  in  his  "Introduction  to  the  Natural  System,"  are 
obviously  drawn,  so  far  as  relates  to  Cycas,  from  C.  cirdnalis,*  In 
the  specimen  of  C.  revoluta  before  us,  the  most  important  difference 
arises  from  the  presence  of  a  brown  membranous  coating  of  the  nu- 
cleus, perfectly  distinct  during  the  latter  part  of  the  growth  of  the 

♦  In  the  **  essential  character"  of  Cycadeae,  given  by  Professor  Lindley,  in  his 
"  Introduction  to  the  Natural  System,"  the  "  pistilliferous  flowers"  are  described 
as  "either  collected  in  cones,  or  surrounding  the  central  bud,  in  the  form  of  con- 
tracted leaves,  without  pinntc^  bearing  the  ovula  upon  their  margins."  Such  is 
really  the  case  in  C.  circinalisy  where  the  leaf  is  contracted  into  a  flat  scale.  But 
in  C.  revoluta,  only  that  portion  of  the  modified  leaf  upon  which  the  ovula  are 
produced,  is  without  the  usual  pinnated  divisions.  The  same  distinguished  bota- 
nist likewise  states  the  "gyraie  vernation"  of  the  leaves  to  be  an  essential  char- 
acteristic of  the  whole  order;  while,  so  far  as  we  have  observed,  such  is  actually 
the  case  only  in  C.  circinalis,  which  in  the  beautifully  gyrate  disposition  of  its 
young  leaflets,  and  also  in  the  whole  appearance  of  the  growing  plant,  exhibits 
in  the  strongest  manner  the  affinity  of  this  order  to  the  Perns.  The  vernation  is  by 
no  means  gyrate  in  C.  revoluta^  nor  in  our  American  Zamia,  or  in  such  of  the 
exotic  species  of  that  genus  as  we  have  had  an  opportunity  to  examine* 
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ovulum,  and  contracting  no  adhesion  with  it.  (Fig.  3,  a.)  This  we 
believe  to  be  the  tercine.  From  the  apex  of  this  coat,  if  the  ovuluos 
be  dissected  carefully,  (even  in  a  nearly  matured  state,)  a  minute  co- 
lumnar summit  (fig.  3,  b)  is  seen  projecting  upwards  from  the  nucleus 
to  the  perforated  apex  of  the  inner  membrane  (secundine)  of  the 
ovuluro.  This  is  undoubtedly  the  point  through  which  impregna- 
tion takes  place,  and  as  we  can  perceive  no  trace  of  the  fungovs  sub- 
stance* which  in  Richard's  figures  is  represented  as  occupyinig  a^ 
considerable  portion  of  space  between  the  nucleus  and  the  inner  in- 
tegument, (the  ovarium,)  may  we  not  infer  that  in  this  species  it,  in 
a  state  of  greater  development,  appears  under  the  form  of  the  teri:me 
or  proper  coating  of  the  nucleus  ? 

In  the  mature  seeds  of  C.  revohitay  the  micropyle  is  distinctly  vis- 
ible upon  the  projecting  point  of  the  corneous  inner  integument  of 
the  seed.  This  projecting  apex  assumes,  in  the  young  ovula^  some- 
what the  appearance  of  a  dilated  stigma,  and  the  primiiUf  or  outer 
membrane  surrounding  it,  also  shows  an  opening,  (the  exoitome^  fig. 
2,  a,)  which  is  the  perforated  style  of  the  older  authors.  In  the 
present  specimen  of  C.  revoluta,  the  exostome  has  disappeared  eti- 
tirely,  as  the  seeds  increased  in  size,  and  the  true  foramen  of  tbe 
ovulum  has  closed  in  such  a  manner  as  only  to  show  the  micropyle 
upon  tbe  apex  of  the  inner  integument,  showing  however  a  distinct 
trace  of  the  foramen  leading  down  to  the  minute  process  arising  fipom 
the  nucleus.   (Fig.  3,  c.) 

As  tbe  seed  approaches  maturity,  the  outer  integtuBent,  whbb  is 
still  covered,  like  the  contracted  leaf  with  which  it  is  connected,  by 
a  dense  woolly  pubescence,  becomes  in  its  inferior  part  easily  sepa- 
rable from  tbe  inner  integument,  which  has  now  acquired  a  bard  and 
corneous  texture ;  this  in  C.  renohUa  is  undoubtedly  distinct  from 
tbe  outer  soft  covering,  both  together  constituting  the  two  geottine 
integuments  of  the  seed.  That  these  two  integuments  are  not  easity 
separable  throughout,  is  no  proof  of  their  not  being  distinct. 

It  is  evident,  therefore,  that  the  so-called  female  flowers  and  fruit 
in  Cycades  and  Conifers,  are  naked  ovula  and  seeds,  not  only  from 
their  position  upon  an  imperfectly  formed  ovarium,  (the  convolution 
of  which  not  having  taken  place,  the  seeds  are  consequently  left  na- 
ked upon  its  face  or  margin,)  but  from  their  similarity  to  other  plants 

*  Sir  W.  J.  Hooker,  (Bot.Mag.  tab.  2827.)  has  remarked  the  absence  of  this  fba- 
gous  sabitance  la  the  specimens  of  C.  circinalis  which  he  examined,  and  also  tie 
presence  of  the  same  "  membranous  lining"  observed  by  as  in  C.  revokUa, 

Vol.  XXXII.— No.  1.  7 
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in  the  structure  of  the  seeds  themselves,  having  the  same  iDtegu- 
mentSy  the  same  foramina  in  the  ovula  and  micropyle  in  the  mature 
seed,  with  only  such  slight  deviations  in  structure  as  might  be  ex- 
pected from  the  peculiar  economy  of  these  orders. 

In  a  paper  read  before  the  '^  British  Association  for  the  Advance- 
ment of  Science,"  at  the  fourth  meeting,  held  at  Edinburgh  in  1834, 
Mr.  Brown  has  adduced  a  new  point  of  analogy  between  Conifers 
and  Cycades,  in  the  tendency  which  exists  in  both  these  orders  to 
the  production  of  a  *^  plurality  of  embryos'^  in  the  same  nucleus. 
Occasional  examples  of  this  plurality  were  not  unknown  in  other 
plants,  but  it  was  only  in  Cycades  that  any  constancy  in  this  partic- 
ular had  been  observed.  Mr.  Brown's  recent  investigations,  how- 
ever, have  demonstrated  not  only  the  general  occurrence  of  this  plu- 
rality of  embryos  in  many  Pines,  but  also  that  a  regular  arrange- 
meni  of  these  embryos  within  the  nucleus  takes  place  with  much 
uniformity  in  both  these  families.* 

A  resemblance  in  inflorescence,  fructification,  and  seed,  are  not 
the  only  points^of  agreement  between  Cycades  and  Conifers.  The 
simple  cylindrical  stem  of  the  former,  which  resembles  outwardly  the 
trunk  of  the  Palms,  (a  monocotyledonous  order,)  has  been  shown 
by  M.  Brongniart  to  be  decidedly  exogenous  in  structure — probably 
only  growing  in  the  form  of  a  simple  trunk,  in  consequence  of  the 
non-development  of  the  axillary  buds.  The  leaves  of  both  the  Cy- 
cas  and  the  Fir  tribes,  as  Prof.  Lindley  remarks,  have  the  same  par- 
allel arrangement  of  veins,  and  both  tribes  exhibit  a  marked  similar- 
ity in  the  fewness  of  their  spiral  vessels.  Cycadese  and  Conifers 
still  farther  agree  in  a  character  lately  discovered,  as  unique  as  it  is 
important,  and  which  alone  would  establish  the  fact  of  a  strong  affin- 
ity existing  between  the  two  orders ;  namely,  the  singular  perfora- 
tions in,  or  rather  globules  adherent  to,  the  fibres  of  their  wood,  to 
which  there  exists  nothing  analogous  in  the  structure  of  any  other 
tribe  of  plants.f 

*  Since  writing  this  paper,  a  work  has  reached  ns,  coDtaioing  details  of  some  re- 
markable experiments  and  investigations,  made  by  Corda,on  the  impregnation  of 
plants,  condacted  with  that  accuracy  and  minateness  so  eminently  characteristic 
-  of  the  Germaiifi,  which  tends  to  elncidate  this  hitherto  obscure  portion  of  structu- 
ral botany.  Corda's  experiments  were  made  upon  plants  of  the  order  Conifertt, 
and  the  results  are  highly  curious.  Dr.  Gray  has  lately  read  before  the  Lyceum 
of  Natural  History  of  New  York  a  translation  of  Corda's  memoir,  which  will 
probably  soon  be  published.    (See  Vol.  XXXI,  p-  317.~Ed.) 

t  So  permanent  is  this  characteristic,  that  geologists  have  recently  through  it 
iideatified  Coniferocs  wood,  which  has  been  imbedded  in  the  coal  strata  for  thoa- 
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Placed  thus  as  it  were  at  the  lowest  step  in  the  gradation  of  plana 
which  have  a  vascular  system  and  an  exogenous  structure,  Gyatno- 
jpemt^  approach  closely  in  their  affinities  to  Flowerless  Plants, 
through  the  Cycades,  which  have  mostly  the  same  gyrate  vema« 
tion  as  the  Ferns,  a  manner  of  producing  their  seeds  upon  the  mar^ 
gins  of  the  leaves,  analogous  to  the  production  of  the  thec«  in  Os- 
cnundaces,  and  the  same  pinnated  foliage  and  simple  columnar  trunks 
as  some  of  the  arborescent  Ferns.  They  are  also  related  to  Equi- 
setaceae  by  a  similar  simplicity  of  structure  in  the  female  organs,  if 
the  sporules  of  that  singular  order  are  really  naked  ovula,  as  is  very 
plausibly  suggested  by  M.  Ad.  Bronguiart.  At  least  the  resem« 
blance  of  those  organs  to  the  female  flower  of  Zamia,  is  in  the  high« 
est  degree  obvious  and  striking. 

But  the  relation  between  the  Ferns  and  other  flowerless  plants,  and 
Cycades  and  Conifers,  as  well  as  the  importance  of  these  orders 
ID  former  times,  can  only  be  properly  appreciated  by  those  who  have 
paid  attention  to  fossil  botany,  and  are  acquainted,  by  means  of  that 
interesting  science,  with  the  primitive  flora  of  the  globe.  In  those 
remote  ages,  when  Ferns  and  marine  Alge,  Equisetaces,  and  Ly- 
copodiaces,  with  Cycades,  Conifers,  and  a  few  Palms,  constitu- 
ted (be  whole  of  the  vegetable  kingdom,  these  orders  occupied  a 
much  more  conspicuous  station  than  at  the  present  day.  At  that 
period,  when,  as  geology  has  now  incontestibly  proved,  the  globe 
was  tenanted  by  a  ^^raee  of  reptiles^' — (those  strangely  formed  ani- 
mals, the  aquatic  and  amphibious  Saurians,  which  existed  before 
the  formation  of  the  secondary  strata,) — the  vegetation  of  the  earth 
was  also  in  a  corresponding  primitive  state  of  organization.  .  Cellu- 
lares  or  flowerless  plants,  covered  the  greater  portion  of  the  globe ; 
among  which  were  Equisetaces  of  enormous  size,  herbaceous  and  ar- 
borescent Ferns,  the  latter  of  extraordinary  altitude,  and  Lycopodi- 
acee,  an  order  now  dwindled  down  to  a  few  diminutive,  moss-like 
plants,  but  which,  it  is  thought  by  Brongniart,  reached  at  that  time 
the  stature  of  our  tallest  forest  trees.  Associated  with  these,  are 
found  the  first  Conifers  and  Cycades,  which  compose  a  very  con- 
siderable proportion  of  the  flora  of  those  reniK)te  ages,  being  proba- 
bly the  next  advance  in  the  ascending  scale  of  vegetable  structure. 

saods  of /ears !  Messrs.  Nicol  aDd  Wilham,  by  grindiDg  down  to  very  thin  plates 
sections  of  fossil  woods,  have  been  able  to  call  in  the  microscope  to  their  aid,  and 
have  ascertained  their  structare  in  the  most  satisfactory  manner.  Their  examia- 
ationa  have  led  them  to  the  conclusion,  that  all  known  ezogiencNis  (basil  woods  be- 
long either  to  Coniferse  or  Cyeades. 
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Id  the  Feros  and  other  flowerless  plants^  we  find  the  reproductive 
organs  either  obscure  or  imperfect;  and  in  the  next  succeeding  step, 
(the  Conifer®  and  Cycadeae,)  those  organs,  though  distinctly  char- 
acterized, are  still  formed  in  the  most  simple  manner  and  accompa- 
nied with  a  corresponding  simplicity  in  the  structure  of  the  wood, 
the  leaves,  and  the  whole  vegetable  system.  As  also  we  perceive 
the  remains  of  the  carnivorous  and  lacustrine  mammalia  succeeding 
in  a  later  formation  to  those  of  the  more  primitive  animals,  so  we  find 
the  Palms,  some  of  the  Liliaceae,  and  many  dicotyledonous  plants, 
gradually  assuming  their  respective  places,  just  as  the  improving 
condition  of  the  globe  became  more  fitted  to  their  respective  organ- 
izations. In  this  way  the  history  of  the  earth  is  unfolded  to  us;  and 
such  are  the  proofs  perpetuated  and  unchanged  through  centuries  of 
time,  which  show  that  it  is  through  successive  ages,  and  by  a  slow 
Und  gradual  series  of  changes  that  the  globe  has  acquired  its  present 
more  perfect  state ;  and  that  both  departments  of  organized  matter 
have  advanced  with  equal  steps  and  mutually  dependent  relations  to 
that  condition  (perhaps  still  progressive,)  in  which  they  are  found 
at  the  present  moment. 

EXPLANATION  OP   THE   PLATES. 

PI.  I,  Cyeas  revoluta^  with  the  crown  of  coniracled  leaves  in  the  centre  bearing 
the  nearly  mature  seeds. 

PI.  II,  Fig.  1,  the  contracted  leaf  or  imperfect  ovarium,  with  the  full  grown 
ovules  upon  the  margin  of  its  lower  half.  Fig.  2,  the  young  ovulum  or  female 
flower :  a,  tzostonu^  or  opening  in  the  outer  membrane,  (primine.)  b,  the  dilated 
apex  of  the  $ec%ndine  or  inner  membrane,  through  which  the  foramen  leads  to  the 
nucleus.  Fig.  3,  the  full  grown  seed  :  e,  outer  integument  of  a  soft  texture:  J,  in- 
ner integument,  hard  and  bony,  a,  lercine,  or  third  coal  enveloping  the  nucleus 
(/) :  bf  minute  columnar  process  connecting  the  nucleus  with  the  foramen  c. 

Fig.  4,  impregnated  nucleus,   a,  embryo.  6,  albumen.   All  of  the  size  of  nature. 

yote, — It  is  proper  to  observe,  that  in  the  specimen  of  C.  revoluta  here  figured, 
the  ovula  (there  t>eing  no  male  flowers  in  bloom  at  the  same  time,)  have  not  been 
impregnated.  This  perhaps  renders  it  still  more  interesting  ;  for  while  the  ovula 
have  gone  on  gradually  acquiring  color  and  consistency,  as  is  the  case  when  impreg- 
nated, there  has  of  course  been  no  embryo  produced  in  the  nucleus,  which  has  the 
usual  homogeneous  appearance,  with  a  trifling  cavity  in  many  of  the  matured  spe- 
cimens, where  the  embryo  should  have  ^een  found.  It  presents  therefore  a  strong 
point  of  interest,  in  the  fact  that  the  coals  cf  the  seeds  being  here  quite  perfect 
«nd  distinguishable,  are  of  course  proved,  contrary  to  the  opinion  of  some  car- 
pologists,  not  to  be  the  product  of  fecundation.  In  PI.  II,  Fig.  4,  the  embryo  a  is 
shown  as  figured  by  Richard  and  others. 

The  drawings  in'both  plates  were  executed  from  a  noble  specimen  in  the  exotic 
eolleciion  of  J.  W.  Knevds,  Esq.,  Newburgh,  N.  Y.,  which  also  contains  several 
other  fine  specimens  of  Cycadee.  This  plant,  probably  about  thirty  years  old, 
has  flowered  this  season  for  the  second  time.  The  trunk  is  about  four  feel  in 
height^  the  erowa  of  foliage  about  eight  feet  in  diameter,  and  the  tuft  of  contract- 
ed leases  in  ihe  center  eighteen  inches  in  diameter. 
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Abt.  V. — On  the  Economical  Uses  of  some  species  of  Testacea. 

The  study  of  natural  history  in  this  country  is  evidently  progress- 
mg ;  cabinets  are  formed,  and  a  lively  interest  is  taken  in  the  sub- 
ject, where  not  long  since  it  was  entirely  neglected  ;  and  the  day  is 
Dearly  past  when  specimens  are  collected  merely  for  their  beauty, 
and  preserved  solely  as  ornaments.  A  scienti6c  interest  is  now  ' 
more  or  less  attached  to  all  such  objects,  and  we  believe  that  an  ear- 
nest desire  to  study  nature  as  she  exists  in  the  woods,  in  the  air,  and 
io  the  waters,  is  daily  gaining  ground.  It  is  when  the  science  is  thus 
applied,  and  only  then,  that  natural  history  is  fully  useful  or  inter- 
esting ;  and  the  more  it  is  so  studied,  the  sooner  we  reach  the  truth, 
and  the  greater  is  the  pleasure. 

The  causes  of  this  progress  are  many  and  obvious ;  but  we  cannot 
help  thinking  that  the  beautiful  plates  and  the  enthusiastic  writings 
of  Wilson,  Bonaparte,  and  Audubon,  as  well  as  the  valuable  pub- 
lic museums,  in  most  of  our  large  cities,  have  done  much  to 
promote  and  force  it  on.*  They  have,  as  it  were,  forcibly  turned 
the  attention  of  the  public  to  the  subject,  and  laid  open  to  them  the 
stores  of  happiness  and  pleasure  contained  in  such  pursuits ;  by  in- 
timately mixing  in  their  amusements  they  have  torn  from  the  face  of 
science  the  mask  of  mystery  and  difficulty  with  which  it  was  (and 
perhaps,  in  some  parts,  still  is)  unfortunately  shrouded  ;  and  by  ma- 
king it  familiar,  have  caused  it  to  be  admired  and  cultivated.  But  not- 
withstanding this,  natural  science  has  not  yet  been  sufficiently  brought 
borne  to  the  every  day  feelings  and  occupations  of  men.  It  is  still 
looked  upon  as  a  thing  apart,  not  as  a  thing  connected  with  our  edu- 
cation, with  our  pleasures,  or  our  luxuries ;  and  the  knowledge  of  it, 
instead  of  being  an  assistance  in  our  business,  is  considered  by  too  ma- 
ny as  only  an  hindrance  to  it.  Professional  writers  on  the  subject  have 
perhaps  rather  nourished,  than  helped  to  dissipate  this  prejudice: 
absorbed  in  the  technical  and  more  scienti6c  parts  of  the  subject,  they 
have  neglected  to  show  its  connection  with  the  arts,  and  they  have 
either  overlooked  entirely,  or  kept  in  the  back  ground  the  application 
of  this  knowledge.     Natural  history  is  a  true  science — as  are  all  its 

♦  It  maybe  necessary  to  explain  to  foreigners,  that  these  ronseums,  besides  being 
open  daily  to  visitors,  on  payment  of  a  small  sum,  are  generally  used  as  exhibition 
rooDks  for  yen triloquists,  jugglers,  fat  men,  et  hoc  genus  omne. 
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branches ;  and  as  such  they  are- the  parents  and  fosterers  of  the  arts. 
What  do  not  the  miner  and  the  landowner  owe  tlie  geologist  ? — the 
agriculturist  to  the  zoologist  and  botanist  ? — and  every  one  to  mine- 
ralogy ?  and  yet  how  seldom  is  it  that  we  view  these  pursuits  in  this 
light.  Were  this  connection  more  frequently  reflected  on,  and  the 
useful  results  of  science  more  generally  brought  to  notice,  we  are 
convinced  that  many  who  now  neglect  it  would  study  it,  as  condu- 
*  cing  to  their  own  progress,  as  well  as  to  that  of  their  country,  in  prac- 
tical knowledge ;  and  those  who  now  idly  despise  it,  would  become 
its  warm  and  active  advocates. 

As  far  as  regards  the  cultivation  of  our  minds,  the  utility  of  the 
science  cannot  be  denied.  It  is  from  the  contemplation  of  the  works 
of  the  Creator,  that  the  highest  and  roost  glorious  thoughts  of  his 
majesty  and  beneficence  are  drawn  ;  it  is  from  the  observation  of 
them  that  we  form  our  ideas  of  beauty,  of  elegance,  or  of  grace  ; 
and  in  them  we  find  a  never-ceasing  source  of  admiration,  amuse- 
ment, and  instruction.  This  study  enlarges  the  mind,  in  a  peculiar 
manner  softens  the  heart,  and  above  all,  prompts  to  a  continued  de- 
pendence on  Him  who  "  provideth  the  raven  with  his  food,"  and 
decks  the  lily  with  more  beauty  than  even  Solomon  in  all  his  glory 
was  possessed  of. 

"  No  man,"  remarks  the  great  Bacon,  "  need  say  that  learning 
will  expulse  business,  but  rather  it  will  keep  and  defend  the  posses- 
sion of  the  mind  against  idleness  and  pleasure,  which  otherwise  may 
at  unawares  enter  in  to  the  prejudice  of  both."  The  greatest  and 
best  in  all  ages  have  been  celebrated  for  their  knowledge  of  and 
love  for  natural  history.  To  mention  but  a  few — Solomon,  we  are  told, 
wrote  a  work  on  the  subject:  "of  trees,  from  the  cedar  tree  that  is 
in  Lebanon,  even  unto  the  hyssop  that  springeth  out  of  the  wall .... 
of  beasts  and  of  fowl,  and  of  creejj|ing  things,  and  of  fishes ;"  Aris- 
totle, the  deepest  and  most  able  ethical  philosopher  that  perhaps 
ever  existed,  has  left  us  a  large  and  most  learned  work  on  the  same ; 
to  Sir  Isaac  Newton,  the  christian  is  not  less  indebted  than  the  phi- 
losopher ;  and  in  still  more  modern  times,  Cuvier  is  scarcely  more 
celebrated  for  his  researches  into,  and  classification  of  nature,  than 
for  his  political  acme,  general  learning,  and  piety.  But  perhaps  in 
no  branch  of  natural  history  has  this  connection  been  more  neglected 
than  in  Conchology  ;  the  generality  of  our  shells  are  comparatively 
so  minute,  and  their  uses  so  seldom  obvious  to  us,  that  with  a  very 
few  exceptions,  writers  have  altogether  forgotten  to  mention  the  pur- 
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poses  for  which  society  in  general  is  interested  in  them ;  and  yet  on 
examining  into  this  subject,  we  are  surprised  to  find  how  much  we 
owe  to  shells,  for  our  luxuries^  our  pleasures,  and  our  tables ;  and 
not  only  are  we,  but  the  ancients  were  eminently  their  debtors.  The 
object  of  this  article  is  to  trace  and  elucidate  those  uses,  and  to  show, 
in  connection  with  their  natural  history,  in  what  manner  shell-fish 
eiiher  of  old  were,  or,  in  the  present  day  are,  turned  to  profit.  Had 
the  writer  been  acquainted  with  any  work  in  which  this  had  been  ^ 
done,  be  probably  would  not  have  attempted  it  now  ;  but  in  seeking 
information  on  the  subject,  he  was  surprised  to  find  how  meagre  and 
contradictory  were  the  statements  in  most  of  the  Encyclopoedias,  and 
works  of  general  reference.  In  the  ancient  prose  writers  and  poets, 
in  books  of  history  and  commerce,  in  travels  and  scientific  journals, 
he  has  found  much  information,  but  scattered  far  and  wide,  and  not 
likely  to  be  sought  after  by  those  who  are  but  little  interested  in  the 
subject,  or  unacquainted  with  the  science.  This  he  has  endeavored 
to  compress,  as  far  as  was  possible  with  a  regard  to  clearness,  and  by 
carefully  giving  the  references,  he  has  put  it  into  the  power  of  all  to 
look  to  the  original  sources  if  they  desire  further  information. 

Of  all  the  departments  of  natural  history,  Conchology  appears  to 
be  here  the  most  popular :  owing  to  the  maritime  connections  of  this 
country  with  all  parts  of  the  world,  but  especially  with  India  and 
the  South  Seas,  opportunities  of  procuring  specimens  are  enjoyed, 
scarcely  surpassed  elsewhere.  And  although  our  marine  shells  are 
neither  numerous  nor  generally  beautiful,  yet  those  of  our  rivers  are 
peculiarly  interesting,  and  they  are  those  to  which  we  have  most 
general  access.  Besides,  a  collection  of  shells  has  advantages  over 
that  of  any  other  department;  they  are  always  beautiful,  they  take 
up  but  little  space,  and  require  no  art  to  preserve  them,  while  by 
the  Linnean  arrangement,  a  knowledge  sufiScient  for  amusement  is 
easily  acquired.  But  notwithstanding  they  are  in  general  such  fa- 
vorites, little  attention  seems  to  have  been  paid  to  their  economical 
uses,  and  still  less,  if  any,  to  the  improving  or  becoming  possessed 
of  the  advantages  foreign  countries  enjoy  from  them.  While  our 
fields  and  farm  yards  are  stocked  with  plants  and  animals  from  every 
part  of  the  world,  we  have  not  one  shell  which  has  been  intention- 
ally introduced  for  use.  In  England  we  are  only  aware  of  one  at- 
tempt to  naturalize  marine  shells,  and  how  that  has  succeeded  we 
know  not ;  but  were  proper  means  used,  there  is  little  doubt  that 
many  of  them  would  be  successful.    There,  as  here,  they  have  ani- 
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mals,  and  birds,  and  plants  from  every  part  of  the  world — from  the 
most  contrary  climates,  and  yet  all  thriving.  The  quail  and  the 
turkey  from  this  country,  the  guinea-fowl  from  the  burning  plains  of 
Africa,  the  peacock  from  Asia,  and  still  more  lately  the  kangaroo 
and  emeu  from  New  South  Wales  ;*  and  what  is  to  prevent  shells 
living  and  breeding  in  an  element  by  far  less  subject  to  change  in 
temperature  than  the  air.  The  Ostrea  and  Pectines  in  particular 
.  might,  we  feel  sure,  be  successfully  transplanted,  if  proper  care  were 
taken,  f 

To  guess  at  the  causes  why  this  has  not  been  done,  were  futile ; 
but  we  may  suggest,  that  it  is  perhaps  owing  to  the  very  general 
ignorance  on  the  subject,  the  employment  of  fishermen  being  in- 
ferior and  ill  paid,  and  the  variations  of  the  ocean  throwing  difficul- 
ties in  the  way  greater  than  in  the  introduction  of  animals  and  birds 
on  land.  The  descriptions  of  the  shells  have  not  been  arranged 
systematically :  but  they  stand  according  to  their  general  interest,  or 
their  artificial  connection  one  with  another.  It  has  also  been  thought 
best  to  omit  all  scientific  descriptions,  as  most  of  the  species  are  well 
known,  and  are  to  be  met  with  in  all  books  on  Conchology. 

The  Linnean  nomenclature  has,  with  a  few  exceptions,  been  fol- 
lowed. 

I.  Mytilus  maugaritiferus,  (Linn.) — The  Pearl  Oyster. 

Of  all  the  Testacea,  this  species  is  the  most  valuable,  the  best 
known,  and  enters  the  most  largely  into  the  arts.     It  not  only  pro- 

♦  The  following  are  the  foreign  animals  domesticated  in  England.  The  origi- 
nal habitats  (with  the  exception  of  the  two  last)  are  given  on  the  authority  of 
Jcnyns,  in  his  Manual  of  British  vertebrate-animals.  From  Europe,  Cervus 
Dama^  Perdiz  rubra^  Cygnus  Olor^  Cyprinus  Carpio,  Esox  Lucius  (?)  From 
Asia,  Mus  decumanus,  Equus  Caballus,  E.  AsinuSj  Pkasianus  Colchis.  From 
Africa,  Mustela  Furo^  Felis  maniculata^  Numida  Meleagris,  Anas  ^gypticus, 
Cygnus  Chiineensis.  From  North  America,  Meleagris  Gallapavo^  Perdix  Vir- 
giniana^  Cygnus  Canadensis,  From  South  America,  Cavia  Cobaya.  From 
India,  Pavo  cristaius,  Oallus  domesticus^  G.  lanatus^  <f»c.  From  China,  Pkasia- 
nus iorquatus^  Cyprinus  auratus.  From  Australia,  Halmaturus  giganituSf  (ill.) 
Rhea  Nova-Hollandi<B. 

t  In  Loudon's  Magazine  of  Natural  History,  Vol.  IX.  pp.  572 — 574,  mention  is 
made  of  two  shells  which  have  naturalized  themselves  in  Great  Britain.  The 
one  is  the  Mytilus  poVymorphus^  (Pallas,)  supposed  to  have  been  introduced  into 
the  Thames  on  timber,  and  now  spread  through  England  and  Scotland.  The 
other  is  the  Mytilus  crenatus^  (Linn.)  which  must  have  been  brought  from  Bombay 
jQU  the  bottom  of  a  ship,  and  has  now  firmly  established  itself,  in  company  with 
the  M.  eduliSf  in  Portsmouth  harbor. 
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duces  a  beautiful  aod  expensive  luxury,  but  the  shell  is  used  in  the 
manufacture  of  various  useful  aud  oroameDtal  articles,  while  the  ani- 
mal serves  as  food  for  the  inhabitants  of  those  countries  where  it  is 
most  generally  found  ;  and  although  pearls  are  produced  by  many 
other  bivalves,  yet  from  their  inferiority  in  color  and  size,  this  is  the 
only  species  which  can  now  be  said  to  be  of  any  real  importance  for 
tbis  purpose.  Anciently  European  pearls  were  extensively  used, 
though  never  considered  equal  to  the  oriental ;  but  as  the  trade  be- 
tween /breign  countries  has  increased,  so  has  the  value  of  the  former 
gradually  diminished,  and  they  are  now  seldom  sought  for,  and  of 
little  comparative  worth. 

indent  history. — ^During  the  earliest  periods  of  which  we  have 
authentic  history,  the  oriental  pearl  appears  to  have  been  known  and 
appreciated  ;  Job,  who  is  supposed  to  have  lived  about  B.  C.  1520, 
speaks  of  it  as  being  in  his  time  of  high  value,  and  much  esteemed.* 
Solomon  frequently  refers  to  them  ;f  and  Jeremiah,^  speaking  of 
the  Nazarites  of  Jerusalem,  makes  use  of  a  beautiful  simile  in  de- 
scribing them  as  more  ruddy  than  pearls.  In  the  New  Testament, 
live  frequently  meet  with  them,  as  inferring  great  riches  and  splen- 
dor.jl 

In  Rome  pearls  were  extensively  used,  and  of  great  value.  Pliny 
tells  us  that  in  his  time  the  ladies  were  not  content  with  using 
them  as  ear  drops  and  rings,  but  had  them  embroidered  on  their 
dresses  and  their  sandals  ;  they  were  not  satisfied  with  solely  wear- 
ing them,  but  must  walk  on  them,  and  among  them.  They  were 
obtained  from  the  Red  Sea,  or  brought  to  Rome  by  the  Arabian 
merchants,  from  the  Indian  .Ocean.  They  were  the  most  numerous 
on  the  coast  of  Taprobane,  (now  Ceylon,)  and  Toidis,  and  round 
the  promontory  and  city  of  Perimula  ;  but  those  from  the  western 

•  Job,  xxviii.  18.  Dr.  Hales  supposes  that  Job  lived  at  a  much  earlier  period, 
and  dates  his  trial,  of  which  we  have  the  account,  B.  C.  2130.  He  also  appears 
to  have  lived  in  the  land  of  Idumea,  and  if  so,  may  very  naturally  have  been  ac- 
quainted with  the  pearls  of  the  Persian  Gulf. 

t  Proverbs,  iii.  15,  viii.  11,  xi.  15,  xxxi.  10. 

X  Lamentations,  iv.  "7.  The  Hebrew  word  is  Penemiri^  and  occurs  only  in  the 
above  cited  passages.  The  Sepiuagint  and  the  Vulgate  translate  it  as  "  things 
hid,  precious  stones,  or  ivory."  Our  English  version,  with  the  one  exception  in 
Job,  always  renders  it "  ruby."  David,  in  his  Psalms,  makes  no  mention  of  it,  and 
as  we  do  not  hear  of  it  till  the  time  of  Solomon,  when  riches  from  all  parts  of  the 
world  were  collected  at  Jerusalem,  we  may  infer  that  previously,  the  Israelites 
were  not  acquainted  with  it. — See  CalmeVs  Die.  of  Holy  Bible,  Art.  Pearl. 

8  Matthew,  xiii.  45.    Revelations,  xxi  21,  &c.  &c. 

Vov,  XXXIL— No.  1.  8 
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shores  of  Arabia,  the  Persian  Gulf,*  and  the  Red  Sea  were  the  most 
perfect  and  the  most  celebrated.  The  mode  of  capturing  them 
seems  to  have  varied  little  from  that  practised  at  the  present  day. 
Divers  were  employed,  who  brought  them  to  the  surface  in  nets,  and 
they  were  packed  in  jars  with  salt  till  the  animal  was  decayed.  On 
being  taken  out,  the  pearls  were  found  at  the  bottom  of  the  jars.f 
Among  the  ancient  philosophers,  effects  were  continually  attributed 
to  causes  the  most  inconsistent  and  the  roost  contrary  to  nature — m 
fact,  merely  wild  or  fanciful  guesses.  Many  were  of  course  made 
as  to  the  origin  of  these  substances.  The  general  opinion  appears 
to  have  been,  that  they  were  formed  by  drops  of  dew  falling  into 
the  shell,  for  which  purpose  it  periodically  rose  to  the  surface  ;  and 
Pliny  gravely  informs  us  that  if  the  atmosphere  was  thick  at  the 
time,  they  were  dark  and  clouded  ;  if  it  was  clear,  they  were  white 
and  brilliant.  It  is  singular  that  the  same  opinion  is  found  to  prevail 
at  the  present  day  among  the  natives  of  Ceylon,  and  very  similar  to 
it,  is  the  account  of  their  formation  recorded  in  one  of  the  Sanscrit 
books  of  the  Brahmins4  The  same  fancy  also  exists  in  the  inte- 
rior of  Hindoostan.jl 

The  nacre  was  manufactured  into  boxes  for  the  preservation  of 
sweet  perfumes  and  precious  ointments. 

Of  the  pearls  of  ancient  times,  those  belonging  to  Cleopatra  are 
eertainly  the  most  celebrated,  and  though  there  is  reason  for  believ- 
rag^  that  the  account  of  her  dissolving  one  of  them  in  vinegar  and 
drinking  il  to  Antony's  health  at  supper  is  an  historical  fiction,  yet 
that  a  peart  ov  pearls  of  great  value  were  in  her  possession  is  pretty 
certain.  In  Pliny^s  time,  the  two  halves  of  a  magnificent  pearl,  said 
to  have  been  the  fellow  to  the  one  destroyed,  were  hung  in  the  ears 
of  the  statue  of  Venus  Genetrix  in  the  Pantheon.  This  author  esti- 
mates the  value  of  it  at  a  sum  equal  to  $375,000.  Other  persons 
are  also  reported  to  have  dissolved  pearls  and  treated  their  guests 
to  the  same  expensive  draught.  Julius  Caesar  gave  £48,437  for 
one,  which  he  presented  to  one  of  his  mistresses.<^ 

There  was  so  much  difficulty  in  obtaining  pearls  of  exactly  the 
same  size  and  color,  that  the  Roman  ladies,  about  the  time  of  the 

•  As  early  as  B.  C.  311,  the  Persian  Qulf  was  famous  for  them. — ^Macpherson't 
Annals  of  Commerce,  1. 83. 
t  Plin.  Hist.  Nat.  lib.  ix.  cap.  35.  t  Asiatic  Researches,  Y.  410,  Lond.  ed^ 

11  Forbes'  Oriental  Memoirs,  II.  235. 
f  Macpherson'i  Annals  of  Commerce,  1. 144. 
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Jogurthan  war,  gave  them  the  name  of  Unionesj  which  appears  to 
have  been  the  first  occasion  on  which  this  word,  now  so  well  k-nown, 
was  mpplied  to  shells.* 

The  derivation  of  the  Greek  word  fuipyapov  or  'inapyaptrris,  from 
which  the  other  countries  of  the  south  of  Europe  have  derived  theirs, 
is  supposed  to  be  from  the  Tartar  margioriy  signifying  a  globe  of  £pe, 
and  the  Persian  marvarid^  meaning  ofl&pring  of  light.f  In  the  pres- 
ent day,  the  Arabians,  Persians  and  Turks  use  the  word  merovorid^ 
for  this  gem.J 

In  Rome  they  were  entailed  and  handed  down  to  posterity,  and 
if  sold,  a  warrantry  of  their  identity  required. 

Modem  history. — The  pearls  and  shells  used  at  the  present  day 
are  chiefly  brought  from  the  island  of  Ceylon,  where  the  fisheries 
are  extensively  prosecuted,  but  other  parts  of  the  eastern  as  well  as 
the  western  hemisphere  are  celebrated  for  producing  them.  In  India 
the  chief  places  are  the  island  of  Bahren  or  Beharein  in  the  Persian 
Gulf,<^  Catesa  on  the  coast  of  Arabia  Felix,  and  near  the  city  of 
Nipehoa,  on  the  lake  of  the  same  name  in  Chinese  Tartary,  as  well 
as  in  the  Red  Sea,  and  on  the  coast  of  Japan.  A  few  also  are  pro- 
cured near  Java  and  Sumatra.  Pearls  are  brought  in  great  numbers 
from  the  Persian  Gulf  to  Bombay, ||  but  those  sold  at  Madras,  and 
which  are  found  in  the  Gulf  of  Manaar,  are  more  highly  esteemed 
in  Europe  than  those  procured  in  this  place.lT 

The  best  shells  of  commerce  are  from  the  Sooloo  Islands,  situ- 
ated between  Borneo  and  the  Philippines,  the  shores  of  which  afiford 
the  finest  and  largest  shells  hitherto  discovered.  There  is  also  a 
fishery  at  Tuticoveen,  on  the  coast  of  Coromandel,  which  is  held  as 
a  monopoly  by  the  British  East  India  Company.  They  are  also 
found  off  Algiers,  in  the  Mediterranean ;  in  1826,  this  fishery  was 
fanned  by  an  English  company,  but  with  what  success  is  not  known.** 
They  also  inhabit  the  islands  of  the  South  Seas,  especially  on  the 

•  Plin,  Hist.  Nat  ix.  35. 

t  Rees'  Cyclopoedia,  Art.  Pearl. 

}  Calmet's  Dictiooary  of  the  Holy  Bible,  Art.  Pearl. 

%  "  Wc  can  hardly  consider  any  of  the  fisheries  on  the  Persian  Golf  as  bclong- 
'' ing  to  Persia,  for  although  the  monarchs  of  this  nation  hare  always  claimed  tl}0 
"soTereigniy  of  the  sea,  they  have  at  no  period  had  a  navy  that  could  enable 
"them  to  contend  with  the  Arabic  rulers  of  the  ^posite  coast."r--Sir/.  Malcolm'ji 
History  of  Persia,  II.  515. 

i  Heber's  Narrative,  II.  165.    Am.  Ed. 

T  Kelly's  Univ.  Cambist.  1. 95,  note. 

**  McColloch's  Commercial  Dictionary,  Art.  Peae^, 
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coasts  of  the  Paumotu  Islands,  to  which  places  vessels  are  sent  from 
New  South  Wales,  and  prosecute  the  fisheries  to  some  extent.* 

In  the  Atlantic  Ocean,  they  are  chiefly  fished  for  on  the  coast  of 
Terra  Firma,  in  the  Gulf  of  Mexico,  near  the  island  of  Cubagna, 
and  on  the  Margarita  or  Pearl  Islands.  The  River  de  la  Hacbe 
abounds  with  them.f 

In  the  Pacific,  they  are  plentiful  on  the  island  of  Gorgona,  and 
generally  along  the  coast  of  the  Bay  of  Panama,  and  being  found 
in  shallow  water  are  easily  obtained  .J  In  the  ocean  around  Califor- 
nia, and  in  the  adjacent  islands,  they  are  also  found  in  great  abun- 
danco.<§>  The  oriental  pearls  are  however  by  far  the  finest,  surpass- 
ing the  occidental  specimens  in  color,  clearness  and  size. 

In  the  time  of  Marco  P6lo,  (1295,)  Bagdat,  on  the  Tigris,  was 
the  great  mart  of  the  world  for  pearls,  and  all  Europe  was  supplied 
from  thence. II 

In  1506,  the  Spaniards  carried  on  a  large  pearl  fishery  in  the  West 
Indies.  About  the  same  time  adventurers  flocked  to  California  from 
all  parts,  to  enrich  themselves  with  these  jewels,  and  in  the  beginning 
of  the  18th  century,  numbers  from  all  the  western  ports  of  Spanish 
America,  congregated  there  for  the  same  purpose. 

Natural  history. — The  shell  of  the  young  of  this  species  is  com- 
paratively snK)oth,  but  as  they  grow  older  it  becomes  more  scaly, 
rough  and  unequal.  When  full  grown,  it  is  sometimes  ten  or  twelve 
inches  long,  and  the  length  rather  exceeds  the  breadth.  These  are 
thick  and  ponderous,  but  the  young  shells  are  brittle  and  slightly 
eared.H  It  is  in  the  former  that  pearls  are  chiefly  found,  the  young 
ones  being  either  entirely  without  them,  or  having  them  very  small 
and  inferior ;  and  the  practised  fisherman  can  generally  judge  in 
which  he  will  find  the  largest  and  most  valuable.**  They  lie  in 
banks  or  beds,  generally  near  coasts,  and  in  water  from  three  to  fif- 
teen fatlioms,  and  like  the  other  members  of  the  genus,  adhere  to 
the  rocks  and  to  each  other,  by  the  Byssus.  The  older  shells  lie 
separately,  while  the  young  are  attached  to  the  surface  of  their  par- 


•  Ellis'  Polynesian  Researches,  Vol.  II,  pp.  133,207. 
t  Chalmers'  Universal  Dictionary,  Art.  Pearl. 
t  Barney's  Chron.  Hist,  of  Discoveries,  IV.  168. 
%  Natural  and  Civil  History  of  California,  I.  49. 
II  Macpherson's  Annals  of  Commerce,  I.  456, 
IT  Dillwyn's  Descr.  Catal.  of  Sheila,  I.  302. 
♦♦  Asiatic  Researches,  V.  393 — 41 1 . 


Digitized  by 


Google 


On  iht  EcananUcal  Uses  of  some  species  of  Tesiacea.       61 

eots*  The  Byssus  is  of  a  dark  green  color  and  metallic  hue,  and 
they  can  move  slightly  by  contracting  or  extending  the  muscle  to 
which  it  is  attached.  The  ancients  supposed  them  to  be  endowed 
with  peculiar  powers  of  locomotion,  describing  them  as  grazing  at 
the  bottom  of  the  ocean,  with  a  leader  to  direct  them,  &c.*  but 
whether  they  have  any  such  power  is  extremely  doubtful,  at  least 
after  attaining  the  thick  shell.f  The  sexual  differences  have  not 
hitherto  been  discovered,  although  the  natives  of  Ceylon  pretend  to 
distinguish  the  sexes,  by  the  appearance  of  the  shell.  Those  that 
are  large  and  flat,  they  call  males ;  those  that  are  thick,  concave  and 
vaulted,  they  call  females;  but  Mr.  Le  Beck,  who  appears  to  have 
carefully  examined  and  dissected  this  animal,  declares  he  was  una- 
ble to  discover  any  difference.^ 

Like  the  Ostrea  eduUsy  this  fiish  appears  to  thrive  best  in  a  mix- 
ture of  fresh  and  salt  water.  Pearls  are  always  the  most  beautiful 
in  those  places  of  the  sea  where  a  quantity  of  fresh  water  fails,  as  at 
the  mouth  of  rivers  and  streams,?  while  those  produced  by  the  shelb 
growing  on  rocky  bottoms,  are  found  to  be  of  a  better  water  than 
those  that  lie  among  sand  and  coral. 

Of  the  many  suppositions  as  to  the  cause  of  pearls,  that  of  Rau- 
meur  is  the  most  probable,  and  in  the  present  day  generally  adopt- 
ed. He  supposed  them  to  be  owing  to  a  disease  in  the  fish,  as  cal- 
culi in  mammalia,  and  to  arise  from  a  ruptured  or  morbid  state  of  the 
vessels  provided  for  the  secretion  of  the  materials  of  the  shell :  most 
experiments  and  observations  go  to  prove  the  truth  of  it.|| 

•  Pliny,  IX.  35. 

t  Mr.  Montgomery  Marlyn  makes  the  following  remarks  on  this  shell,  but  from 
his  Tery  obvious  iguorance  of  natural  history,  and  the  general  inaccuracy  and 
haste  of  his  observations  in  this  department,  they  are  very  little  to  be  relied  on. 
We  however  give  them,  as  from  a  modem  and  widely  circulated  work,  and  not 
entirely  without  its  merits,  althoagh  abounding  in  faults.  "At  certain  seasons, 
the  yoong  oysters  are  seen  floating  in  masses,  and  are  carried  by  the  currents 
round  the  coasts  (of  Ceylon.)  They  afterwards  settle  and  attach  themselves  by  a 
fibre  or  beard  on  coral  rocks,  and  on  sand;  they  adhere  together  in  closters;  when 
foil  grown,  they  again  separate,  and  become  locomotive.  The  pearls  enlarge  dur- 
ing six  years,  and  the  oyster  is  supposed  to  die  after  seven  years." — Martyn's  His- 
tory of  the  British  Colonies,  2d  ed.  1. 522,  note. 

t  Asiatic  Researches,  iU  suf)ra.  Dr.  Kiriland  remarks  the  same  with  respect  to 
those  species  of  the  family  of  Naiades  of  Lamarck,  which  are  found  in  the  waters 
of  this  coantry,  and  he  is  "  persuaded  that  each  sex  possesses  a  peculiar  organiza- 
tion of  body,  associated  with  a  corresponding  form  of  the  shell,  snfliciently  well 
marked  to  distinguish  it  from  the  other." — Silliman's  American  Journal,  Vol. 
XXVI,  pp.  118, 119. 

T  Bnice's  Travels  to  discover  the  Sources  of  the  Nile,  VII.  333. 

U  Transactions  of  the  French  Academy. 
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They  are  found  in  the  body  of  the  animal,  and  not  confined  to 
any  particular  part.  Some  contain  but  one,  some  a  multitude  of 
small  specimens,  known  by  the  name  of  seed  pearls,  while  in  the 
shell  itself,  and  protruding  above  the  surface,  are  frequently  circular 
nodules  resembling  them ;  as  these  must  be  cut,  and  on  one  side 
are  fiat,  they  can  only  be  used  for  setting,  and  of  course  are  of  less 
value.    They  are  technically  termed  by  jewellers  the  wens  of  pearls* 

There  is  a  common  opinion  that  the  animal  may  be  forced  to 
produce  the  gems  by  artificial  means.  The  inhabitants  of  the  shores 
of  the  Red  Sea  were  said  to  have  wounded  them,  and  returned 
them  to  the  water ;  and  the  Chinese  we  are  told  insert  beads  of  the 
nacre  into  the  shell,  to  be  covered  by  the  animal  with  the  perlaceous 
substance.^  But  these  accounts  from  many  obvious  reasons  are  im- 
probable, and  we  have  not  been  able  to  meet  in  modem  histories 
with  any  authenticated  instance  of  its  having  been  done.  In  river 
shells  it  might  be  more  easily  effected ;  and  we  shall  have  to  refer  to 
it  again  under  the  description  of  Mya  margariiifera.  They  some- 
times grow  so  large  as  to  hinder  the  shell  from  shutting;  in  which 
case  the  fish  dies,t  and  they  are  comparatively  not  uncommon  of  the 
size  of  a  small  bullet. 

On  analyzation,  perlaceous  shells  appear  to  be  formed  of  animal 
matter,  applied  stratum  upon  stratum,  with  carbonate  of  lime  be- 

♦  See  Rees'  Cyclopoedia;  EncyclopoBdia  Americana,  &c.  &c.  Art.  Pearl. 

Beekman,  in  his  History  of  Inventions,  vol.  ii.  page  5,  third  Lond.  Ed.,  seems 
to  have  been  the  first  in  more  piodern  times  to  have  given  extended  pnblicity  to 
this  opinion.  He  quotes  as  his  authority  a  German  work,  and  adds,  that  "  the 
truth  of  this  information  cannot  be  doubted."  That  it  might  happen,  we  do  not 
mean  to  deny,  but  sufficient  authority  is  wanting  to  prove  it,  and  many  powerful 
reasons  are  against  it.  How  and  when  does  the  reader  suppose  the  pearls  were 
inserted  1  on  a  string  containing  five  beads;  and  the  clever  Chinese  caught  the 
shell  when  it  rose  to  the  surface  in  the  spring  to  enjoy  itself!  Of  course  next  year 
it  had  to  be  caught  again  to  get  at  them,  but  how  we  are  not  informed.  He  has 
however  been  servilely  copied  by  most  subsequent  writers  on  this  subject,  with  tht 
exception  that  he  expressly  says  the  shells  are  fluviatile,  while  his  copyists  confuse 
them  with,  or  describe  them  as  the  present  marine  species.  Beekman  confesses 
that  some  experiments  of  the  kind,  made  in  Bohemia,  were  without  success. 
Postlethwaite  gives  an  account  in  some  respects  similar,  but  still  less  creditable, 
from  a  Chinese  work.  The  pearl  was  made  of  several  materials ;  among  others, 
nacre  and  bruised  pearls,  and  the  shell  was  kept  in  a  basin,  to  be  daily  fed  on  me* 
dicinal  and  gummy  roots.  He  himself  allows  that  it  does  not  appear  probable. 
(See  Postlethwaite's  Dictionary,  vol.  ii.  Art.  Pearl.)  It  is  time  however  that  such 
fables  were  exploded,  and  left  out  of  works  professedly  scientific,  an4  bearing  on 
jthe  title  page  the  name  of  some  learned  editor,  assisted,  as  we  are  told,  by  "em- 
inent professional  gentlemen." 

t  Chalmers*  Universal  Dictionary,  Art.  Fzaru 
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tween  tbem ;  each  roembraoe  bar  a  corresponding  coat  or  crust  of 
carbonate  of  lime,  secured  by  a  new  membrane ;  and  each  coat  of 
lime  is  so  situated  that  it  is  always  between  every  two  membranes, 
begmning  with  the  epidermis,  and  ending  with  the  last  formed  inter- 
nal one.  The  animals  which  inhabit  these  stratified  shells,  increase 
their  habitation  by  means  of  a  stratum  of  carbonate  of  lime  secured  by 
a  new  membrane,  and  as  every  additional  stratum  exceeds  in  extent 
that  which  was  previously  formed,  the  shell  becomes  stronger  in  pro- 
portion as  it  is  enlarged ;  and  the  growth  and  age  of  the  animal  may 
be  denoted  by  the  number  of  strata,  which  concur  to  form  the  shell. 
Pearls  prove  also  to  be  similar  in  composition  to  the  nacre,  and  they 
appear  to  be  formed  of  concentric  coats  of  membrane  and  carbonate 
of  hme.  The  wavy  appearance  and  iridescence  of  mother  of  pearl, 
and  of  the  pearl  itself,  are  evidently  the  effect  of  the  lamellated 
structure  and  semi-transparency.  On  dissolving  the  lime  by  acid, 
the  animal  frame-work  of  the  shell  is  left  exposed.* 

Fisheries. — In  the  older  writers,  the  following  mode  of  catching 
this  fish  is  given,  and  though  it  differs  in  some  respects  from  the  la- 
test accounts,  yet  the  difference  may  probably  be  owing  to  the  lapse 
of  time,  or  fi*om  being  practiced  at  different  places.  It  however  re- 
CeiB  to  the  island  of  Ceylon,  though  we  are  not  told  the  exact  part. 

There  were  two  seasons  when  the  shells  were  particularly  sought 
titer,  during  March  and  April,  August  and  September.  The  vessels 
used  were  of  two  sizes,  the  larger  carrying  two  divers,  the  smaller  only 
one.  In  the  morning  they  set  sail  for  the  banks,  with  the  land  breeze, 
which  at  these  seasons  blows  regularly,  and  on  arriving  there  an- 
chored. The  diver  bound  a  stone  to  his  body  about  six  inches 
thick  and  one  foot  long  to  enable  him  to  walk  against  the  water,  and 
another  of  from  twenty  to  thirty  pounds  weight  to  his  foot  in  order 
to  sink  him ;  around  his  neck  was  a  net  to  hold  what  he  collected,  and 
he  was  provided  with  strong  gloves  or  a  short  iron  rake,  to  tear  the 
shells  firom  the  rocks.f  His  ears  and  nostrils  were  filled  with  cot- 
ton, and  a  sponge  dipped  in  oil  was  fastened  to  bis  arm  that  he  might 
oecasionally  breathe  without  inhaling  water.|     Round  bis  waist  was 


•  Philosophical  Transactions  of  the  Royal  Society  of  London,  xvlii.  564.  Abrid. 
Ed.  1807. 

t  Chalmers'  Dictionary,  Art.  Pearl. 

t  Encyclopcsdia  Americana,  Art.  Pearl.  "  According  to  the  depth  of  the  wa- 
ter, the  seal  takes  into  its  stomach  a  quantity  of  pebbles,  as  ballast,  as  it  were, 
being  obliged  to  sink  itself.    To  enable  it  to  dive  so  admirably,  it  collects  a  qiian- 
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a  cord  to  pull  him  up  again  when  he  grew  tired.  Thus  equipped, 
he  leaped  overboard,  and  collected  as  many  shells  as  he  could  while 
he  remained  under  water.  We  are  told  they  sometimes  remained 
below  fifteen  to  twenty  minutes,  but  this  seems  a  very  gross  exag- 
geration, from  two  to  seven  minutes  being  the  general  period  in 
the  present  day  ;  they  repeated  this  while  they  stayed  as  often  as 
they  could.  In  the  evening  the  boats  returned  with  the  sea  breeze, 
which  then  blows  on  land.  On  the  beach  the  fishers  dug  pits  four 
or  five  feet  square,  and  throwing  in  the  oysters,  raised  heaps  of  sand 
over  them  to  the  height  of  a  man,  so  that  at  a  distance  they  looked 
like  an  army  ranged  in  order  of  battle.  When  the  animal  was  de- 
cayed, these  were  opened,  and  the  sand  passed  through  sieves,  to 
collect  the  shells.  These  again  were  passed  through  nine  sieves,  to 
assort  the  qualities,  and  the  smallest  sold  as  seed  pearls. 

The  manner  of  catching  them  in  the  West  Indies  differs  very 
little  from  this  mode.  The  employment  is  considered  very  un- 
healthy, and  the  divers  are  continually  in  danger  from  sharks. 
Among  the  Colchi,  during  the  first  century  of  the  Christian  era, 
so  dangerous  was  this  business  considered,  that  condemned  criminals 
were  entirely  and  solely  employed  in  it.* 

Since  the  British  have  held  possession  of  the  island  of  Ceylon,  the 
pearl  fishery  has  been  a  monopoly  in  the  hands  of  government.  It  is 
now  a  more  important  business,  and  carried  on  with  greater  skill  and 
tact.  About  twelve  miles  from  Manaar,  and  in  the  gulf  so  called,  lies 
the  bay  of  Condotchy,  on  which  is  a  small  town  of  the  same  name. 
Off  here  the  fishing  banks  lie,  and  extend  several  miles  along  the  coast 
from  Manaar  Sound  to  Arippo.  The  principal  one  is  about  twenty 
miles  out  to  sea.  At  this  town,  scarcely  inhabited  except  during  the 
fishing  time,  all  the  boats  collect  in  the  beginning  of  the  season ;  few 
of  them  belong  to  the  island,  and  most  of  them  are  brought  annually 
from  the  coast  of  Coromandel  and  Malabar.  The  fishing  is  confined 
to  one  season,  and  begins  generally  about  the  second  week  in  Feb- 
ruary. The  first  thing  that  is  then  done  is  to  sell  by  auction  to  the 
highest  bidder  the  right  of  fishing  for  the  season^  and  he  either 
catches  all  himself,  hiring  the  boats,  or  lets  out  the  privilege  to  oth- 
ers.    The  fishing  seldom  continues  above  thirty  entire  days,  for 


tity  of  blood  on  the  right  side,  the  same  as  is  found  to  be  the  case  with  those  persons 
employed  in  diving  for  pearls.^'—Dr.  Riley,  at  the  meeting  of  the  British  Associa- 
tion at  Bristol  1836,  reported  in  the  Literary  Gfazette,  September  3d. 
•  McPherson,  1. 172. 
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though  it  may  be  carried  on  till  the  1 5th  of  April,  yet  owing  to 
bolydays,  storms,  and  other  causes,  they  seldom  work  more  than 
this  time  in  the  two  months.  It  is  found  necessary  to  leave  the  banks 
from  four  to  seven  years  to  recruit,  so  that  parts  only  are  annually 
disturbed.  Each  boat  carries  twenty  one  men,  ten  of  whom  are 
divers,  and  one  the  Sandel  or  head  boatman.  At  ten  o'clock  at 
night,  on  a  signal,  the  boats  leave  Condotchy  together,  with  the  land 
breeze,  and  reach  the  banks  about  day  light.  They  immediately 
begin  diving,  and  continue  till  the  sea  breeze  sets  in.  The  divers 
are  very  expert,  and  go  down  by  fives,  so  that  there  is  always  one 
half  resting.  They  require  no  assistance,  except  a  stone  to  their 
feel,  a  net  and  a  rope.  From  their  eariiest  infancy  they  are  accus- 
tomed to  the  exercise,  and  fearlessly  descend  to  the  bottom  at  a 
depth  of  from  five  to  ten  fathoms,  in  search  of  the  treasure.  The 
time  they  generally  stay  below  is  about  two  minutes,  but  some  have 
been  known  to  exceed  seven.  To  continue  longer  than  this  is  sup- 
posed to  be  impossible.  On  coming  up  they  generally  discharge 
water  llrom  the  nose  and  mouth,  and  occasionally  blood.  The  cargo 
of  one  boat  may  amount  to  thirty  thousand  oysters,  if  the  divers 
have  been  industrious  and  successful. 

On  landing  them,  some  merely  throw  them  on  mats  to  rot  in  the 
open  air ;  others  bury  them  in  enclosed  pits  about  two  feet  deep, 
tfll  the  animal  has  dried  up.  For  sorting  them  they  make  use  of 
brass  plates,  perforated  with  holes  of  different  sizes.  The  piercing 
is  accomplished  by  an  instrument  peculiar  to  the  natives,  and 
which  they  use  witli  much  ingenuity.  It  is  a  conical  piece  of  soft 
wood,  on  legs,  with  pits  for  the  larger  pearls.  The  smaller  ones  are 
beaten  in  with  a  wooden  mallet.  The  drilling  instruments  are  iron 
spindles  of  various  sizes,  and  are  turned  round  in  a  wooden  head  by 
means  of  a  bow,  while  the  pearl  is  occasionally  moistened  with  a 
litde  water.* 

In  the  Persian  Gulf  there  are  two  seasons,  but  shells  are  fished  for 
chiefiy  in  July,  August  and  September.  The  divers  use  a  piece  of 
horn  to  compress  their  nostrils,  and  bees'  wax  to  stop  their  ears.f 

In  California,  the  banks  (which  are  there  called  HostiaSy)  lie  in 
three  or  four  fathoms  of  water,  and  the  fishery  is  carried  on  by  divers^ 
but  owing  to  the  little  depth  at  which  they  are  found,  with  neither 
labor  nor  difficulty  .J    The  fishery  at  Colombo,  in  Ceylon,  was  at 

•  Asiatic  Researches,  ul  supra.  t  McCuUoch,  Art.  Peabl. 

t  Hiatory  of  California,  I.  49. 
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one  time  very  productive,  but  some  years  ago  it  entirely  failed  ;  and 
though  it  has  been  lately  (1825)  resumed,  the  success  has  beea 
small.*  These  sudden  failures  occasionally  occur  in  most  banks,! 
but  we  have  not  met  with  any  satisfactory  explanation  of  the  cause. 
In  the  Red  Sea  this  species  holds  the  first  rank  among  pearls,  and 
b  called  the  Lulu  el  Berber — i.  e.  the  pearl  of  Berber,  or  Beja, 
the  country  of  the  shepherds.J 

Uses. — Besides  the  pearls,  the  shell  and  fish  are  botli  used.  The 
former  in  the  manufacture  of  knives — for  inlaying,  in  the  construct- 
ing of  ornaments,  &.c. ;  and  the  latter  as  food.  The  nacre  is  gene- 
rally separated  from  the  external  part  by  the  lapidary's  mill  or  aqua 
fortis,  and  cut  up  by  instruments  made  expressly  for  the  purpose. -^^ 
The  inlaying  of  mother  of  pearl  has  been  brought  to  high  perfection 
at  Jerusalem  ;  great  quantities  of  the  shell  are  carried  daily  (rom  the 
Red  Sea  to  that  place,  and  of  these,  all  the  fine  works — the  crucifixes, 
the  wafer  boxes,  and  the  beads  are  made,  which  are  sent  to  the  cath- 
olic countries  of  South  America. H  We  may  suppose  the  Romans 
were  ignorant  of  this  art,  as  Pliny  makes  no  mention  of  it.  The  fish 
is  eaten  by  the  lower  classes  of  the  Singhalese,  either  fresh  in  their 
curries,  or  cured  by  drying.  In  this  latter  state  they  are  carried  to 
the  coast  of  Hindoostan  and  disposed  of  there.  ||  In  the  Island  of 
Gorgona  also,  they  are  used  by  the  Indians  and  Spaniards,  and  hung 
on  strings  to  dry.  If  eaten  raw  they  taste  coppery ;  but  when  boiled 
are  considered  good.**  The  aborigines  of  California  were  ignorant 
of  the  use  of  the  pearl,  but  they  used  the  fish,  throwing  it  on  the  fire 
to  get  at  it  and  cook  it.ff  It  is  said  also,  that  on  the  discovery  of 
Mexico,  the  Spaniards  found  these  gems  in  use  and  esteemed  by  the 
Indians,  but  that  from  the  same  manner  of  killing  the  animal  their 
color  and  lustre  were  destroyed.  In  the  Society  Islands,  the  Indians 
manufacture  their  fish-hooks  out  of  this  shell,  the  glitter  of  which 
serves  instead  of  bait.|:|: 

•  Hcber,  II.  1G5. 

t  Diclionnaire  Universellc  de  la  Geographic,  par  J.  Pcuchet,  Art.  Ceylon. 

t  Bruce,  VII.  323. 

i  Ency.  Araeri.  Art.  Nacre. 

ITBruce,  VII.  322. 

II  Asiatic  Researches,  ut  supra, 

••  Bumey,  IV.  168. 

tt  Hist.  California,  I.  49. 

tt  Ellis'  Polynesian  Researches,  L  146. 
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Besides  being  used  as  an  ornanient,  pearls  were  formerly  in  high 
estimation  as  a  medicine,  and  given  in  cordial  potions  ;  but  as  they 
differ  in  no  respect  from  any  other  calcareous  earth,  they  have  been 
long  neglected,  and  are  now,  we  believe,  never  administered.*"  The 
ladies,  however,  still  use  a  cosmetic  under  the  name  of  pearl  pow- 
der, but  which  is,  notwithstanding,  understood  to  be  metallic. 

The  most  remarkable  pearls  of  modem  times  are,  one  which  was 
ID  the  possession  of  Philip  II,  in  1574,  as  large  as  a  pigeon's  egg ; 
one  mentioned  by  Tavemier  in  the  hands  of  the  Emperor  of  Persia 
in  1633,  and  which  was  purchased  of  an  Arab  for  the  extraordinary 
sum  of  £110,400  ;  and  that  of  the  Emperor  Rudolph,  mentioned 
by  Boetius,  called  La  Peregrina,  of  the  shape  of  a  pear,  weighing 
thirty  carats.f  In  Europe,  in  common  with  all  jewels,  they  are  sold 
by  the  carat.  In  Asia,  the  weight  differs  in  different  states.  At 
Bombay  and  Madras  pearls  are  valued  by  two  kinds  of  weights,  real 
and  nominal ;  by  the  former  they  are  weighed,  by  the  latter  sold.{ 
Id  the  former  country,  pearls  of  a  ^^  white  water"  are  most  sought 
after,  but  the  Indians  and  Arabs  prefer  those  of  a  ^^  yeWow  water."  || 

Artificial  pearls,  of  which  the  Romans  appear  to  have  been  ign(>- 
rant,  are  made  of  thin  glass  beads  lined  with  the  scales  of,  or  a  white 
powder  from  the  belly  of  the  Bleak,  (Cyprinus  AlbumuSy  Linn.) 
and  filled  with  wax.  To  obtain  a  pound  of  scales,  four  thousand 
fish  are  necessary,  and  these  do  not  produce  four  ounces  of  the  es^ 
sence  d'orient,  as  the  perlaceous  substance  is  termed.  At  St.  John 
de  Maize]  in  theChallonnois  is  a  manufactory  in  which  ten  thousand 
pearls  are  made  daily  .IF  From  the  facility  and  accuracy  with  which 
these  are  manufactured,  the  price  of  the  real  article  in  modem  times 
bas  much  declined.  A  handsome  necklace  of  Ceylon  pearls  smaller 
than  a  pea,  costs  from  seven  hundred  and  fifty  to  thirteen  hundred 
and  fifty  dollars ;  but  one  of  pearls  about  the  size  of  peppercorns 
may  be  bad  for  about  sixty  five  dollars  ;  the  pearls  in  the  former  sell- 
ing at  five  dollars  each  ;  those  of  the  latter  at  thirty  seven  cents. 

The  importation  of  mother  of  pearl  shells  in  England  in  1832| 
amounted  to  seven  hundred  twenty  one  thousand  five  hundred  and 
twenty  seven  pounds  weight.** 


•  Hooper's  Med.  Die.  Art.  Margarita.  t  Chalmers,  Art.  Pearl. 

:  Kelly's  Univ.  Cambist.  Vol.  I.  pp.  92,  95. 

B  Rces*  Cjclopcedia,  Art.  Pearl. 

f  Beekman,  II.  16.  **  McCulloch,  Art.  Pearl. 
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11.  Mya  margaritifera,  (Linn.) — The  Horse  Muscle. 

Next  to  the  last  species,  this  shell  is  the  most  celebrated  for  its 
pearls,  and  which  in  old  times  not  unfrequenlly  came  into  competi- 
tion with  those  from  India.  Julius  Caesar  is  said  to  have  been  stim- 
ulated to  the  invasion  of  Britain  by  the  sight  of  the  pearls  brought 
from  it  ;♦  and  he  certainly  on  his  return  to  Rome  presented  a  breast- 
plate made  of  them  to  the  Temple  of  Venus  Genetrix.f  They 
appear  to  have  been  at  that  lime,  A.  D.  14,  an  object  of  commerce 
to  Gaul,  if  not  further  south.J  Forty  years  later  they  were  com- 
mon in  Rome.  Pliny  informs  us  they  were  used  in  his  time,  and 
though  of  inferior  worth,  were  often  so  large  and  beautiful  as  to  be 
of  considerable  value.  In  general,  however,  they  were  small,  dim, 
and  wanting  in  lustre. 

About  the  year  1 1 20,  the  Scotch  pearls  were  in  great  request. 
King  Alexander  I.  is  said  to  have  exceeded  all  men  in  that  species 
of  riches,  and  his  pearls,  on  account  of  their  large  size  and  superior 
brightness  were  celebrated  and  coveted  in  distant  countries.<^  In 
1355,  they  were  still  an  article  of  exportation.  They  were  esteem- 
ed in  France,  but  not  equally  with  those  of  India,  as  appears  by  the 
MS.  statutes  of  the  Goldsmiths'  Company  at  Paris,  where  it  is 
ordained  that  no  worker  in  gold  or  silver  shall  set  any  Scottish  pearls 
among  the  oriental  ones,  except  in  large  jewelry  for  churches,||  for 
which,  probably,  a  sufficient  quantity  of  the  oriental  pearls  could  not 
be  obtained,  or  were  too  expensive. 

Among  the  articles  exported  to  Antwerp  from  Scotland  in  1560, 
and  enumerated  by  Gukciardin,  we  find  "  fine  large  pearls"  men- 
tioned.H  In  1665,  they  were  still  sought  for  and  worn  in  England, 
and  a  writer  in  the  Philosophical  Transactions  of  London  at  that 
time,  makes  mention  of  one  found  in  Ireland  which  weighed  fifty  six 
carats,  and  was  valued  at  £40,  and  of  another  for  which  £80  had 
been  refused,  besides  "  a  vast  number  of  fair,  merchantable  pearls, 
too  good  for  the  apothecary,"  offered  for  sale  by  persons  from  the 
same  place.**  About  1760,  the  wearing  of  real  pearis  coming  more 
into  fashion^  those  of  Scotland,  which  had  previously  been  almost 

•  Saeton.  Vil.  Jul.  Caes.  cap.  Ixiv. 

♦  PUn.  Hist.  Nat.  lib>  jx.  35.  t  Macpherson,  1. 133. 
«  Macpherson,  1. 318.  U  Ibid,  1. 556. 

IT  Macpherson,  II.  I3i. 

*•  Phil.  Trans,  of  the  Royal  Society,  II.  83  L 
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oeglected,  increased  in  price  greatly  beyond  their  value,  and  superior 
often  to  the  price  of  oriental  ones  when  bought  in  the  east.*  At 
present  we  are  not  aware  that  they  are  sought  for,  except  as  curi- 
osities. 

Natural  history. — ^This  shell  is  common  to  most  of  the  rivers  of 
Europe,  but  is  chiefly  found  in  those  which  are  violent  and  rapid, 
and  in  the  temperate  or  colder  climates.  In  Norway  and  Sweden 
they  abound,  and  they  are  found  plentiful  in  the  streams  of  West- 
em  Siberia.!  In  Great  Britain  they  are  common  in  the  English, 
Welsh,  and  Scotch,  and  some  of  the  Irish  rivers ;  in  all  which  the 
fisheries  were  formerly  prosecuted.  The  same  opinion  as  to  the 
formation  of  the  pearls  in  these  was  held,  as  with  respect  to  the 
last  species;  and  the  supposition,  that  they  were  formed  of  dew,  or 
of  eggs  which  had  not  been  evacuated,  was  supported  by  scientific 
writers  as  late  as  the  seventeenth  century. 

In  1761  Linnaeus  informed  the  King  and  council  of  Sweden  that 
be  bad  discovered  an  art  by  which  muscles  might  be  made  to  pro* 
duce  pearls,  and  he  offered  to  disclose  the  method  for  the  benefit  of 
the  kingdom.  This  however  was  not  done,  but  be  disposed  of  the 
secret  for  about  five  hundred  ducats  to  a  German.  At  the  death  of 
this  man  it  was  offered  for  sale,  sealed  up  to  the  highest  bidder,  but 
what  became  of  it  is  not  known.  Linneus  once  showed  Beekman  a 
small  box  filled  with  pearls,  and  said,  '^  Hos  uniones  confed  ariificio 
wuo,  sunt  tantum  quinque  annorum,  et  tamen  tarn  magni ;"  and  he 
declared  that  he  could  succeed  in  the  same  manner  with  all  kinds  of 
muscles.^  They  lie  in  the  mud,  generally  sticking  up  m  a  horizon- 
tal position  by  one  end. 

Fisheries. — Lying  generally  in  shallow  water,  little  exertion  or 
skill  is  necessary  in  procuring  them,  and  the  business  was  probably 
nerer  sufBciently  extended  or  valuable  to  cause  either  their  cultiva- 
tion or  particular  protection.  The  manner  practised  in  procuring  them 
in  the  north  of  Ireland  in  1660,  is  deseribed  in  the  Philosophical  Trans- 
actions, and  exhibits  neither  art,  nor  much  intelligence.  In  the  warm 
months  before  the  harvest,  while  the  rivers  were  low  and  clear,  the 
poor  people  waded  into  the  water,  and  some  with  their  toes,  some 
with  wooden  tongs,  and  others  with  a  sharpened  stick,  thrust  into 
the  open  shell,  brought  them  to  the  surface ;  and  although  by  com- 

•  Macphtnoa,  III.  419.    Brace,  YII.  321. 

♦  Cochrane*a  Pedestrian  Tour.  t  Beekman,  II.  6—11. 
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mon  estimate,  not  above  one  shell  in  one  hundred  might  have  a 
pearl,  and  of  these  pearls,  not  above  one  in  one  hundred  might  be 
round  and  clear,  yet  sufficient  were  found  to  remunerate  those  who 
sought  for  them.  "  The  natives,  though  very  foul  eaters,  will  not 
eat  the  fish."  The  shells  which  contain  the  best  pearls  are  wrinkled, 
twisted  and  bunched,  and  not  smooth  and  equal  as  those  that  have 
none ;  and  "  the  fishermen  will  guess  so  well  by  the  shell,  that  though 
watched  never  so  closely,  they  will  open  such  shells  under  water, 
and  conceal  the  pearl  in  their  mouths  or  otherwise."  They  do  not 
appear  to  have  been  laid  in  heaps  to  rot  as  the  muscle  is,  but  opened 
and  the  gem  extracted  immediately.* 

The  following  ingenious  mode  of  catching  them  was  practiced 
about  fifty  years  since,  in  the  river  Teith,  county  of  Perth,  Scotland, 
and  we  may  remark,  that  it  is  the  only  instance  we  can  meet  with, 
where  any  skill  or  invention  is  obvious  in  the  manner  of  fishing  for 
them.  A  kind  of  spear  was  made  use  of,  which  was  shod  at  the 
point  with  iron  spoons,  having  their  mouths  inverted.  The  handles 
were  long,  elastic,  and  joined  at  the  extremity,  which  was  formed 
into  a  socket  to  receive  the  shaft.  With  this  machine  in  his  hand 
by  way  of  a  staff,  the  fisher,  being  often  up  to  his  chin  in  water, 
groped  with  his  feet  for  the  muscles,  which  are  fixed  in  the  mud  and 
sand  by  one  end.  He  pressed  down  these  iron  spoons  upon  the 
point,  so  that  by  the  spring  in  the  handles  they  opened  to  receive 
the  muscle,  held  it  fast,  and  pulled  it  up  to  the  surface  of  the  water.f 
It  was  customary  at  one  time  for  the  Crown  to  grant  patents  for  the 
privilege  of  fishing  for  pearls  in  particular  streams.  Sir  John  Haw- 
kins held  a  patent  of  this  sort,  and  in  1633,  one  which  bad  been 
granted  to  Robert  Buchan  of  Auchmacoy,  in  the  county  of  Aber- 
deen, was  repealed  by  Charles  the  First.|  There  were  ako  some 
fisheries  in  Saxony,  which  were  monopolized  by  the  government, 
but  whether  productive  or  not,  we  are  not  informed.  They  are 
called  by  the  Welsh,  Cregin  DiluWy  or  deluge  shells,  as  if  they  had 
been  left  there  by  the  flood. <^ 

in.  Pinna  rotundata?  (Linn.) 

Before  the  introduction  of  the  silk  worm  into  Europe  from  the 
East,  this  shell  was  of  much  importance  in  the  arts.     The  only  silk 

♦  Phil.  Trans.  II.  831. 

t  Sinclair's  Statistical  History  of  Scotland,  XI,  600.  t  Ibid.  IV.  483, 

9  Pennant's  British  Zoology,  in  loco. 
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of  any  value,  or  in  any  quantity,  that  could  then  be  obtained,  was 
procured  from  it,  and  it  was  only  gradually  that  it  gave  way  before 
the  cheaper  and  more  beautiful  fabric.  The  aniraals  inhabiting  the 
Pinnae  have  the  power  of  6xing  themselves  to  any  substance,  by 
throwing  out  an  extensile  member,  and  discharging  from  its  tip  a 
drop  of  gluten,  which,  by  the  retraction  of  the  same  organ,  is  formed 
into  a  silky  filament,  and  by  frequently  repeating  this  operation  a 
thick  tuft  is  formed,  by  which  the  shell  is  fastened  in  any  situation 
the  animal  chooses.*  It  is  of  these  silky  filaments,  which  are  of  a 
rich  gold  color,  that  cloth  was  made ;  and  of  such  value  was  it,  that 
for  a  long  time  none  but  monarchs  and  persons  of  high  rank  wore  it, 
as  their  robes  of  state. 

There  have  been  endless  disputes  among  commentators,  what  ma- 
terial was  meant  among  the  Greeks  and  Romans  by  the  word  Byssus, 
and  they  have  not  un frequently  confounded  the  Byssinum,  the  Bom^ 
bicina,  and  the  Sericum  of  the  ancients  altogether  as  one.  Some 
have  supposed  the  Byssinum  to  be  a  cotton,  some  make  it  the  same 
with  the  Sericum,  and  others,  very  fine  linen.  The  fact  however 
seems  to  be,  that  the  word  was  frequently  applied  indiscriminately 
to  any  texture  finer  than  woolen ;  but  on  speaking  appropriately,  it 
was  used  solely  for  the  stufi*  manufactured  from  the  produce  of  the 
Piana.f  It  was  in  use  during  the  earliest  periods,  as  we  find  David,} 
B.  C.  1043,  clothed  with  a  robe  of  it,  and  we  can  trac^  it  as  an  arti- 
cle of  commerce  until  near  the  end  of  the  fourteenth  century.  The 
Hebrew  word  is  Butz,  but  is  in  general  erroneously  translated,  and 
in  our  version  of  the  Bible  is  confounded  with  real  linen  and  cot- 
ton, under  the  name  of  ^'  fine  linen."  It  does  not  appear  in  the  text 
of  Moses ;  and  the  only  books  in  which  it  occurs  are  Chronicles, 
Ezekiel^  and  Esther. ||  In  Chronicles  we  see  David  with  a  mantle 
of  ButZf  with  the  singers  and  the  Levites.  Solomon  used  it  in  the 
veils  of  the  temple  and  sanctuary.?  Ahasuerus'  tents  were  upheld 
by  cords  of  it ;  and  Mordecai  was  clothed  with  a  mantle  of  purple 
and  Butz,  when  king  Ahasuerus  honored  him  with  the  first  employ- 
ment in  his  kingdom,  about  B.  C.  509.  It  was  among  the  mer- 
chandize imported  into  Tyre  from  Syria,  enumerated  by  Ezekiel, 

•  Dillwyn,  III.  24. 

t  "  'Ai  Ss  v'lvvai  'op^ai^uovrai  'sx  jSud'd'ou  'sv  rotg  'ojx^w^so'i  xai  jQopj^opcj- 
oitfiv ;"  and  Dnval  in  explanation  adds,  "  ex  bysso^  id  est,  villo,  sive  lana  ilia  pin- 
iw^i"— Aristotle,  Oper.  omnia.    Paris,  mdcxxix  ;  torn.  II.  p.  844. 

1 1  Chron.  xv.  27.  §  Ezek.  ucvii.  16.  II  Esther,  i.  6.  vii.  15. 

f  2Chron.  iii.  14. 
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B.  C.  588.  Lastly,  it  is  to  be  observed  that  tliere  was  a  manufac- 
tory of  this  article  in  tlie  city  of  Beersheba  in  Palestine.* 

The  Butz  must  have  been  different  from  common-  linen,  since  in 
the  same  place  where  it  is  said  David  wore  a  mantle  of  Byssus,  we 
read  likewise  he  wore  a  linen  epbod.  Herodotus  (B.  C.  450)  says, 
that  the  bodies  of  rich  persons  in  Egypt  were  wrapped  in  bandages 
of  it,  after  being  embalmed.f  In  the  time  of  Pliny,  the  Roman 
ladies  were  particularly  fond  of  it,  and  would  buy  it  for  its  weight 
in  gold4  In  the  New  Testament  the  word  frequently  occurs,  where 
it  is  translated  the  same  as  in  the  Old,  but  always  indicating  riches 
and  splendor.<^ 

In  later  times,  it  was  chiefly  brought  from  India,  Egypt,  and  Elis 
in  Achaia,  and  some  apparently  from  the  coast  of  Judea.  In  1265 
it  was  imported  from  Asia  into  England, ||  and  in  1380  we  find  five 
bales  of  it  mentioned,  in  the  catalogue  of  the  cargo  of  a  ship  bound 
from  Genoa  to  Bruges  in  Flanders,  and  which  was  driven  ashore  on 
the  English  coast.V 

It  is  still  manufactured  at  Palermo  into  gloves  and  other  small  ar- 
ticles.** It  is  also  used  at  Taranio,  (the  ancient  Tarentum,)  where 
it  is  called  lana  pesce  or  lana  penna.  Having  been  cleaned,  comb- 
ed, carded  and  spun,  it  is  finally  knit  into  stockings  and  gloves  of  a 
soft  and  extremely  warm  texture,  and  a  beautifully  glossy  brown 
color^  enriched  with  a  golden  hue.  They  are  reckoned  excellent 
preservatives  against  cold  and  damp,  but  the  price  renders  the  arti- 
cle more  an  object  of  luxury  and  curiosity  than  of  general  utility .ff 
To  spin  this  Byssus  they  leave  it  some  days  in  a  damp  cellar,  to 
moisten  and  grow  soft ;  after  this  they  comb  it  to  get  out  its  impu- 
rities, and  lastly  spin  it  as  they  do  silk ;  and  though  grossly  spun,  it 
appears  much  finer  and  more  beautiful  than  wool,  and  does  not  come 
much  short  of  silk  itself.;):):  A  species  of  Pinna  is  much  fished  for 
in  the  Red  Sea,  as  it  contains  pearls.  The  inside  is  of  a  beautiful 
red,  and  the  pearls  always  partake  of  this  color,  while  they  are  gen- 
erally the  darkest  as  the^  approach  the  large  end,  which  is  the  most 
brilliant. II II  Bruce  supposes,  that  from  this  circumstance,  the  He- 
brew word  Pentn,  or,  as  it  is  more  generally  written  in  the  plural, 

•  See  Calmet*s  Diet.  Art.  Byssus. 

t  2iv5ovo^  ^u<r<rivTj^.  Herod,  lib.  ii.  cap.  86.  Compare  also  the  Greek  of 
Luke,  zxiii.  53. 

t  Plin.  Hist.  Nat.  lib.  xix.  cap.  1.  §  Lake,  xvi.  19.    Rev.  xriii.  16,  Ac. 

II  Macpherson,  I.  415.  IT  Ibid.  V.  590.  ♦♦  Dillwyn,  III.  24. 

.  ft  Hon.  Keppel  Craven's  Tour  through  the  southern  provinces  of  the  kingdom 
of  Naples,  p.  185.  tt  Rees'  Cyclopoedia,  Art  B  rsaus.  Illl  Bruce,  ul  supra. 
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Penemin,  Pearl,  is  derived,  as  the  root  of  it  signifies  red,  and  that 
it  was  from  these  shells  the  pearb  used  in  Judea  were  taken ;  of 
course  it  is  impossible  to  decide,  as  oriental  pearls  are  also  found  thus 
tiDged,  but  it  is  not  improbable.*' 

The  derivation  of  the  word  Byssus — /Sutftfogy  is  probably  /3u<r<ro^, 
lonice  for  fi\j6og — depth,  as  being  found  in  comparatively  deep  wa- 
ter. The  word  Pinna  has  been  idly  supposed  to  be  derived  from  the 
Latin  word  penna,  a  feather — from  an  imagined  resemblance  between 
the  shell  and  the  quill.  The  Greeks,  however,  used  the  word  *im 
or  «7wa^  and  roust  have  derived  it  from  the  Hebrews.  Bruce  asserts, 
that  in  the  Red  Sea  they  live  in  the  mud  without  any  byssus,  stick- 
ing up  horizontally  on  the  sharp  end ;  he  is,  however,  most  probably 
mistaken.  They  were  the  only  shell  fish  that  he  found  there  not 
eatable. 

IV.  Mytilus ?  (Linn.) 

There  is  another  shell  in  the  Red  Sea,  which  is  regularly  sought 
after  as  containing  pearls.  It  is  a  Mytilus,  and  appears  nearly  to 
resemble  the  M.  edulis.  It  is  the  rarest  kind,  and  is  chiefly  found 
at  the  north  end  of  the  Gulf,  and  on  the  Egyptian  side.  The  only 
place  where  Bruce  ever  saw  them,  was  about  Cossier  and  to  the 
northward  of  it,  where  there  was  an  ancient  port,  which  took  its 
name  Myos  Hormos,  the  Harbor  of  Muscles j  from  their  locality. 
The  fish  contains  often  pearls  of  great  beauty  for  lustre  and  shape, 
but  seldom  of  a  white  or  clear  water.  They  lie  in  the  deepest  and 
scDlest  water  and  on  the  softest  bottom,  and  they  stick  upright  ky 
their  extremity .f 

V.  In  Australasia  we  are  told  of  another  large  pearl-bearing  shell, 
bat  of  what  genus  we  are  not  able  from  the  accounts  to  decide. 
It  is  the  Menangey — occasionally  denominated  the  New  Holland 
cockle,  and  it  produces  large  and  beautiful  pearls.  Mr.  Dalrymple 
mentions  one  belonging  to  Lord  Pigot,  which  weighed  8  dwt.  17 
grains,  and  was  ||  inch  in  length,  and  |{  inch  in  diameter.]: 

{To  be  continued.) 

♦  Slalius  {Silvia,  4. 6. 18.)  uses  the  phrase  *Erytkraus  lapiUus^*  and  some  other 
writers  make  nse  of  the  words  '  Erytkraa  gemma*  for  pearls,  bat  whether  fhmi 
their  red  hoe,  (spu^poio^)  or  because  they  were  from  the  Red  Sea,  Erytkra%m 
Mare,  is  qoestionable.  Pliny  says  that  the  pearls  from  this  sea  in  his  time  were 
the  most  orient  and  clear.    Plin.  ix.  35. 

t  Brace's  Abyssinia,  VII.  314,  and  YIII.  Plate  43. 

t  Barney,  Cbron.  Hist,  of  Dis.  1. 94. 

Vol.  XXXU.— No.  1.  10 


Digitized  by  VjOOQIC 


74  Notes  on  a  Tour  in  France^  Italy ^  and  Elba. 

Art.  VI. — Notes  on  a  Tour  in  France^  Italy^  and  Elba^  with  a 
notice  of  its  Mines  of  Iron;  by  Prof.  F.  Hall— in  a  letter  to 
the  Editor,  dated  Porto  Ferrajo,  Elba,  July  24,  1836. 

TO  PROFESSOR   8ILLIMAN. 

Dear  Sir, — ^Beiog  wind-bound,  in  the  capital  of  this  romantie 
bland,  and  without  occupation,  I  have  concluded  to  spend  an  hour 
this  morning  in  telling  you  something  of  what  I  have  seen  on  this 
side  of  the  Atlantic.  You  are  aware  that  I  embarked  at  New  York 
for  Havre ;  eighteen  days  brought  me  there.  From  that  port  I  trav- 
elled, in  an  elegant  and  commodious  steamboat,  up  the  serpentine 
Seine,  through  a  country  whose  landscapes  are  enchanting,  and  not 
surpassed  in  richness  and  variety,  by  any  in  the  United  States,  those 
of  the  Hudson,  perhaps,  excepted.  The  land,  as  you  proceed  up 
the  stream,  is  first  level,  or  slightly  uneven,  then  more  undulating — 
the  waves  growing  larger  and  larger  till  you  come  into  the  neigh- 
borhood of  Rouen,  where  I  landed,  and  where  the  surface  is  hilly, 
and  even  mountainous.  The  geological  structure  of  the  banks  is 
very  apparent  and  curious.  Most  of  the  rock  of  which  they  are 
formed,  seemed  to  me  as  seen  from  the  boat,  to  be  sandstone.  At  a 
considerable  distance  from  Havre,  however,  the  gray  carbonate  of 
lime  appears,  and  still  farther  up,  granular  gypsum.  The  rocks  all 
lie  in  strata  nearly  horizontal,  but  of  very  unequal  thickness.  I  re- 
mained but  a  few  hours  in  this  ancient  city,  famous  for  its  manufac- 
tures, its  high  houses,  its  narrow  streets,  and  its  cathedral,  which  is 
exceedingly  splendid,  and  deserves  attention  firom  every  traveller. 
After  refreshing  myself  with  a  good  dinner,  and  taking  a  bird's 
eye  view  of  the  wonders  of  Rouen,  I  posted  off,  moonlit,  for  the 
French  capital.  There  I  met  some  old  friends,  whom  the  grave  had 
not  yet  claimed,  and  made  a  few  new  ones.  Paris  is  not  what  it 
was  when  1  saw  it  nearly  thirty  years  ago.  Improvement  has  made 
giant  strides  in  every  thing — in  the  pavements  of  the  streets,  in  the 
private  and  public  edifices,  in  the  national  gardens  and  squares,  and 
in  the  royal  palaces.  I  remained  in  that  gay  city  twenty  days  only, 
and  then  took  my  place  in  the  diligence  for  Chalons,  on  the  Saooe, 
passing  through  Sens,  whose  archbishop  formerly  assumed  to  him- 
self the  modest  title  of  "  Primate  of  the  Gauls  and  Germany,"  to 
Avallon.  This  small  city  stands  on  a  plateau  of  granite,  and  it  is 
the  first  granite  I  had  observed  in  situ  after  leaving  Paris.    Indeed^ 
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the  principal  n>cks  which  I  saw  between  these  two  cities^  are  sand- 
stone, limestone,  and  gypsum.  In  the  neighborhood  of  Avallon  I 
fncked  up,  near  the  road  side,  several  good  specimens  of  ammonite* 
I  reached  Chalons  at  noon,  having  been  imprisoned  in  the  diligence 
forty  eight  hours,  without  regular  meals,  and  without  much  sleep. 
Chalons,  you  know,  is  the  Gabilonum  of  the  Romans — a  place 
of  business  and  bustle,  being  the  great  thoroughfare  of  the  mer- 
cfaandise  going  from  the  south  to  the  north  of  France,  and  to  the 
United  States.  Steamboats  ply  daily  on  the  Saone,  between  this 
ciij  and  Lyons.  The  river  is  about  half  as  large  as  the  Connecti- 
cut at  Hartford.  I  took  passage  in  one  of  these  bateaux  a  wxptur^ 
for  Lyons. 

From  the  water,  several  ancient  towns  and  cities  were  pointed  out 
to  me,  the  thrilling  tales  of  the  heroic  deeds  of  whose  inhabitants  I 
had  read  in  my  youthful  years,  and  wept  while  I  read  them ;  savage 
however,  they  may  be  better  called,  than  heroic.  Macon  drew  my 
eye,  and  fixed  it.  Here  the  innocent  Huguenots  were  drowned  by 
hundreds,  by  order  of  the  bigoted  governor ;  history  tells  more  of 
this  matter  than  I  wish  to  remember.  The  entrance  to  Lyons  on 
the  river  b  exceedingly  delightful ;  this  city  rests  on  a  tongue  of 
land,  Ibrmed  by  the  confluence  of  the  Saone  and  the  Rhone — the 
Rbcxlanus  of  Caesar,  and,  Paris  excepted,  acknowledges  no  superior 
in  France  ;  its  population  is  one  hundred  and  sixty  thousand.  A 
Roman  consul  founded  it  forty  years  before  the  commencement  of 
our  era.  Its  silk  fiibrics  are  known  over  the  whole  earth — they  are 
worn  by  all  nations. 

1  took  my  departure  from  Lyons  in  the  twilight  of  the  morning, 
JO  a  steamboat  which  descends  the  river  to  Avignon ;  an  old  etty, 
walled  up  to  heaven,  and  gloomy,  as  was  the  Bastile  in  1760,  ooih 
taioing  the  tombs  of  some  of  the  popes,  who  once  resided  here,  and 
the  grave  of  Laura,  or  at  least  a  monument  to  her  memory,  standing 
in  a  retired  garden,  and  surrounded  by  the  sepulchral  cypress  and 
w31ow. 

The  scenery  presented  to  the  eye  as  we  moved  down  the  Rhone, 
eoold  not  be  too  much  admired,  and  yet  the  country  disappointed 
016.  It  is  less  fertile,  and  more  broken,  hilly,  and  mountainous  than 
I  anticipated  finding  it.  Over  thousands  and  thousands  of  aorea 
sterility  reigns,  and  will  eternally  reign  unmolested.  Nothing  shows 
itself  on  the  surface  but  naked,  weather-worn  rocks,  thrown  into  all 
imaginable  fantastic  shapes.    But  every  nook  of  earth  that  is  liUft- 
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ble,  is  used  to  the  best  advantage  ;  not  a  yard,  not  a  foot  is  lost. 
The  sides  of  even  the  most  precipitous  mountains  are  terraced  high 
up,  exhibiting  the  appearance  of  a  vast  escalier^  each  step  of  which 
is  set  with  the  vine,  then  sending  forth  copious,  verdant  foliage,  in- 
terspersed with  fair  promises  of  an  abundant  harvest. 

The  Rhone  is  wonderfully  tortuous  in  its  course,  and  filled  with 
blands,  which  materially  embarrass  its  navigation.  The  water  is 
shallow,  and  the  current  rapid,  but  not  broad.  In  size  and  impor- 
tance it  is  surpassed  by  many  of  our  New  England  rivers ;  at  Avig- 
non, it  is  perhaps  half  as  wide  as  the  Delaware  at  Philadelphia. 
"  Does  the  country  resemble  ours  ?''  No,  sir,  not  much ;  it  is  more 
rocky  than  Maryland,  or  Vermont,  or  Massachusetts.  "  What  is 
the  nature  of  the  rocks  ?"  They  are  principally  calcareous.  "  How 
do  the  mountains  differ  from  the  Blue  Ridge  of  Virginia,  or  from 
the  Green  Mountains  of  New  England  ?"  They  are  more  angular, 
more  irregular  in  their  forms — have  a  much  greater  number  of  peaks. 
These  peaks  are  more  acuminated,  run  higher  above  the  body  of 
the  mountain,  stand  nearer  to  each  other,  and  seem  to  have  been 
produced,  as  I  have  no  doubt  they  were,  by  the  ejection  of  earthy 
matter,  partially  fused,  from  a  thousand  little  volcanic  craters. 

"  Is  the  country  more  interesting  to  the  traveller  than  ours  ?"  I 
think  it  is.  Not  that  it  is  wilder,  or  naturally  more  romantic,  or  pic- 
turesque ;  nature  has  done  more,  far  more,  for  America.  But  art, 
and  old  age,  and  superstition,  and  feudal  customs,  and  volcanic  fires, 
have  done  every  thing  here.  The  ruins  of  ancient  castles,  and  <'  de- 
serted chateaux  and  convents,  placed  on  the  pinnacles  of  craggy- 
rocks,"  present  themselves  to  you  at  every  turn  of  the  river,  as  you 
move  down  the  Rhone.  The  falling  tower,  the  crumbling  statue, 
the  moss-clad  mouldering  arch,  the  antique,  costly  tomb,  all  tell  you, 
b  language  that  cannot  be  misunderstood,  that  hundreds  of  genera- 
tions of  men  have  been  bom  here,  have  toiled  and  died ;  that  genius, 
and  wealth,  and  power  have  dwelt  here,  and  left  monuments  of  their 
achievements  for  the  admiration  of  all  after  ages.  Yes,  sir,  it  is  the 
old  age  of  the  land— the  antiqueness,  the  gloomy  remembrancers  of 
the  deeds  of  days  long  ago  past ;  it  is  the  granite  column,  which  is 
uninjured  by  the  wear  and  tear  of  a  thousand  winters — it  is  the 
sculptured  marble  chiselled  by  hands,  centuries  since,  turned  to  dust. 
These,  and  a  host  of  kindred  objects,  give  the  charm,  the  thrilling 
charm,  to  the  countries  1  have  passed  through,  and  this  charm  the 
new  world  does  not  possess. 
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At  noon  I  left  Avignon  for  Nismes,  in  the  diligence.  The  ride 
was  delightfiil — the  country  better  cultivatedi  and  more  beautiful 
than  any  which  my  eye  had  yet  rested  on.  The  first  two  miles 
were  on  a  gradually  ascending  plain,  covered  on  all  sides,  and  to  a 
great  extent,  with  mulberry  and  olive  trees.  The  latter,  at  a  little 
distance,  bear  some  resemblance,  both  in  size  and  foliage,  to  our 
common  willow.  They  were  innumerable ;  1  am  confident,  that  be- 
tween Avignon  and  Nismes  I  passed  millions  of  them ;  they  form, 
a  great  part  of  the  way,  an  almost  uninterrupted  forest.  Wherever 
the  olive  occurs,  there  you  may  expect  to  find  the  vine  accompany- 
ing it ;  they  occupy  the  same  ground,  and  flourish  well  together. 
Thb  tree  is  long-lived ;  some  of  the  orchards  I  passed  were  said  to 
be  more  than  two  hundred  years  old.  It  is  not  large,  never  reaching 
the  size  of  our  largest  apple  trees.  The  fig  tree  was  seen  in  that 
region,  here  and  there,  and  the  almond  tree  in  vast  numbers,  loaded 
with  fruit,  nearly  mature. 

Nismes,  called  Nemausus  when  Hannibal  was  there,  is  one  of  the 
best  built,  and  cleanliest  cities  of  France.  It  has  a  population  of 
forty  thousand  inhabitants,  and  is  celebrated,  as  you  well  know, 
for  its  antiquities — its  oval  amphitheatre,  four  hundred  and  forty  two 
feet  in  length,  and  seventy  in  height ;  its  Corinthian  temple,  and 
its  Roman  baths,  all  in  a  state  of  tolerable  preservation.  I  can  only 
say,  that  every  traveller,  who  visits  Italy  to  see  its  ancient  monu- 
ments, ought  first  to  visit  Nismes. 

My  next  fifteen  miles  lay  through  an  almost  unbroken  wheat  field. 
Few  mulberry,  or  almond,  or  olive  trees  were  visible,  and  but  little 
grass.  This  brought  me  to  a  canal,  commenced  by  Napoleon.  In 
a  dirty  boat,  drawn  by  a  single  horse,  I  travelled  fifteen  or  twenty 
miles  ;  the  diligence  then  took  me  up,  and  brought  me  to  Marseilles, 
where  I  embarked  on  board  the  new  and  splendid  steamboat  Pho- 
don,  BOW  on  her  first  voyage  of  pleasure  around  the  Mediterranean. 
On  the  first  of  June  we  anchored  in  the  bay  of  Genoa,  or  Genes,  as 
it  is  there  called,  where  the  city  exhibited  itself  in  the  most  fiivora- 
ble  point  of  light.  Indeed,  its  situation,  spread  out  on  the  sides  of 
lofty,  converging  mountains,  forming  a  magnificent  semi-amphithea- 
tre, is  more  eminently  beautiful  than  that  of  any  city  I  have  seen  in 
either  hemisphere.  Its  objects  of  curiosity  are  rich  and  multifiuri- 
ous ;  its  palaces  are  sumptuously  decorated  with  elegant  columns, 
and  statues,  and  paintings.  I  looked  at  them  till  my  eyes  were  sat- 
isfied.   This,  you  know,  was  the  birth-place  of  Christopher  Colum- 
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bus,  the  greatest  navigator — perhaps  I  ought  to  say,  the  greatest 
man,  the  worid  has  yet  produced.  I  searched  two  hours  for  bis 
house,  but  searched  in  vain.  The  spot,  one  told  me,  where  be  first 
saw  the  light,  is  on  a  small  stream  a  mile  or  two  distant  from  the  citj* 

At  the  close  of  the  third  of  Juoe  we  moved  off  for  Leghorn, 
which  contains  little  to  attract  the  attention  of  a  man  whose  object 
in  going  abroad  is  not  commercial.  I  therefore  took  a  trip  of  four- 
teen miles  to  Pisa,  a  city  built  soon  after  the  overthrow  of  Troy ; 
and  was  nobly  rewarded  by  a  view  of  the  Campanile,  or  Leaning 
Tower,  the  Duomo,  or  church  in  the  form  of  a  Latin  cross ;  the 
Baptistery,  or  the  edifice  in  which  baptisms  are  performed,  and  the 
Campo  Santo,  or  ancient  burial  ground.  They  fill  the  bosom  of  the 
gazer  with  astonbhment ;  the  sight  of  each  of  them  is  worth  a  jour- 
ney fit>m  Moscow.  The  Leaning  Tower  I  most  admired  ;  it  is  of 
a  circular  form,  one  hundred  and  ninety  feet  in  height,  consisting  of 
eight  stories,  and  ornamented  with  two  hundred  and  seven  granite 
and  marble  columns.  I  mounted,  by  an  easy,  winding  staircase  to 
the  eighth  story,  where  I  had  a  commanding  prospect  of  Pisa,  of  a 
broad  zone  of  land  encompassing  it,  and  of  many  conspicuous  objects 
far  distant,  among  which  was  Leghorn.  It  is  believed  that  the  tower 
was  originally  perpendicular,  and  that  its  present  declining  positioa 
was  occasioned  by  an  earthquake,  or  by  some  other  physical  phenom* 
enon.  You  will  not  allow  me  to  speak  of  the  abode  of  the  illustrious 
dead,  and  tell  you  that  it  is  ^^  a  vast  quadrangle,  surrounded  by  nxty 
light  and  elegant  Gothic  arches,  composed  of  white  marble,  and 
paved  with  the  same  substance  ;"  that  it  contains  sarcophagi  innu- 
merable, of  Parian  and  Luni  marble,  ancient  vases  and  rich  frescoes, 
cinerary  urns  of  alabaster,  and  paintings  of  enormous  size.  I  must 
leave  the  magnificence  of  the  interior  of  the  Duomo— its  high  altar, 
ornamented  with  lapis  lazuli,  verd  antique,  bronze  gilt,  be. — its  por- 
phyry columns,  its  group  of  angels,  all  must  be  left  for  you  to  ima- 
gine. 

The  next  pause  the  Phocion  made,  was  at  the  little  filthy  city  of 
Oivita  Vecchia,  whose  harbor  was  built  by  Trajan,  who  had  a  villa  in 
its  vicbity.  Here  she  remained  eight  days,  for  the  purpose  of  giv- 
ing her  passengers  an  opportunity  to  visit  the  <*  EUemal  City."  This 
period  being  expired,  she  brought  me  to  Naples,  or  Napoli  in  Ital- 
ian, which  stands  at  the  extremity  of  my  voyage.  1  remained  in 
that  city  of  business  and  noise  eight  days,  examining  its  merveSUi, 
mad  those  of  the  region  around  it ;  in  treading  the  narrow  streets  of 
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Pompeiiy  and  ga^g  at  its  untombed  wonders,  its  edifices,  its  altars, 
and  its  gods ;  in  groping  my  way  in  the  deep  and  dark  theatre  of 
Herctilaneum ;  visiting  the  lake  of  Tartarus,  now  Avemus;  the  old 
city  of  Puteoli,  where  St.  Paul  resided  seven  days ;  the  tomb  of 
Virgil ;  the  Grotto  d^l  Cane ;  the  Monte  Nuova,  or  New  Mount, 
**  formed  in  thirty  six  hours  by  a  Tcrfcanic  explosion  of  1538 ;"  the 
Stygian  Lake,  the  Elysian  Fields,  be.  be,  or  inhaling  the  sul- 
phurous odors  of  the  still  smoking  Solfaterra,  or  in  clambering  up  the 
lofty,  ashes-clad  Vesuvius.  This  being  accoroplbhed,  and  more,  I 
came  to  Rome  by  land,  travelling  on  the  Via  Appia^  much  of  whose 
ancient  pavement  is  yet  visible,  consbting  of  stones  a  foot  or  more 
in  length,  six  or  eight  inches  in  width,  and  perhaps  as  many  in  depth, 
and  passing  near  the  spot  of  ground  on  which  the  $uond  orator  the 
wot\A  has  produced  was  basely  murdered,  and  over  the  Pontine 
marshes,  of  which  our  company  felt  no  dread. 

I  shall  say  nothing  of  Rome,  except  to  remark,  en  passant,  that 
it  is  &LT  the  most  interesting  city  I  ever  entered.  I  do  not  mean 
modem  Rome.  Bum  St.  Peter's,  and  what  adjoins  it,  and  young 
Rome  would  be  infinitely  inferior  to  London,  to  Paris,  to  Edin- 
burgh, and  to  many  other  cities  in  Europe.  No,  sir,  it  is  the  old 
Rome,  with  which  I  was  enraptured ;  where  Horace  was,  and 
Cicero,  and  St.  Paul ;  where  Cato  lived,  and  Virgil  sung,  and  Ce- 
sar bled ;  where  are  monuments  still  visible,  which  tell  the  tales  of 
other  times,  the  Via  Sacra,  the  Tarpeian  rock,  the  triumphal  arches, 
the  aqueducts,  the  Coliseum !  What  a  luxury  it  would  be  to  you, 
sir,  who  are  an  admirer  of  the  Latin  classsics,  to  plunge  into  this 
ocean  of  speaking  ruins,  and  spend  weeks  and  months  in  it ! 

A  voiturin  conveyed  me  to  Florence,  over  a  country  of  bills  and 
dales,  of  mountains  and  valleys,  overspread  with  the  best  of  earth's 
blessings— com,  wine  and  oil  '^  a  land  of  figs,  and  almonds,  and 
pomegranates  and  olives.  I  did  not  sojourn  long  in  this  splendid 
city.  The  heat  was  oppressive,  and  yet  not  more  oppressive  than 
it  often  is  at  Washington  or  Philadelphia.  Indeed,  the  summer  heat 
of  Italy  is,  I  am  persuaded,  quite  as  tolerable  as  that  of  Maryland  or 
Vir^nia,  and  the  climate  not  a  whit  more  unhealthy.  My  stay  in 
Florence  was,  however,  \oag  enough  to  give  me  an  opportunity  to 
examine  roost  of  its  curiosities.  I  early  betook  myself  to  the  chuvoh 
called  ''  Santa  Croce,"  where  repose  the  ashes  of  Italy's  noblest 
sons.  On  one  of  the  walls  is  placed  a  simple  epitaph  over  the  tomb 
pf  thai  wooderftd  man,  Galileo.    On  the  opposite  side  are  the  diaste 
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and  beautiful  aepulcbral  monuments  of  Dante  and. Michael  Angelo. 
The  chisel  has  here  done  its  best  to  perpetuate  many  illustrious 
names  which  I  cannot  now  enumerate.  The  museum  is  rich  in  ob- 
jects of  art,  and  of  the  natural  sciences.  I  have  seen  no  collection 
of  minerals  so  large,  and  so  valuable,  except  that  of  the  Jardin  des 
Plantes  at  Paris.  The  galleries  in  the  ducal  palace  are  bewitch- 
ingly  attractive,  adorned  with  the  finest  paintings  and  statues,  glit- 
tering with  the  richest  articles  of  furniture,  with  sumptuous  vases, 
and  tables,  composed  of  the  most  costly  and  splendid  minerals,. in- 
laid, such  as  malachite,  amber,  lazulite  and  many  of  the  gems. 

Florence  is  sometimes  termed  "  the  city  of  palaces,"  and  is  right- 
ly named.  The  palaces  are  numerous,  and  many  of  them  exceed- 
ingly elegant  and  capacious.  Eleven  of  them  were  for  sale  when  I 
was  in  the  city.  Would  you  know  the  value  of  a  palace  in  Flor- 
ence ?  At  my  request,  our  consul  took  me  to  the  man,  who  had 
the  disposal  of  one  of  them.  It  was  finely  situated,  was  four  stories 
high  ;  had  fourteen  apartments,  and  some  of  them  very  spacious,  on 
each  floor,  or  fifty  six  rooms  in  all.  The  price  demanded  for  the 
entire  palace  was  seven  thousand  and  three  hundred  dollars^  or  it 
might  be  rented  for  any  length  of  time,  for  three  hundred  and  tet?- 
entyjive  dollars  a  year!  1  left  that* noble  and  lovely  city  with  deep 
regret,  and  made  my  way  to  Leghorn  by  land. 

Unwilling  to  prosecute  my  journey  into  Switzerland,  without  see- 
ing Elba,  that  singular  island,  celebrated  the  world  over  for  its  min- 
eral productions,  and  scarcely  less  celebrated  as  having  been  the 
place  of  Bonaparte's  temporary  confinement,  I  engaged  a  passage 
to  it  in  an  open  crazy  boat,  as  no  other  could  be  obtained  at  the 
time.  The  distance  is  forty  five  miles.  She  set  off  from  Leg- 
horn at  noon.  I  spent  a  sleepless  night  on  the  waters  of  the 
'^  Great  Sea,"  having  the  heavens  for  my  canopy,  and  a  plank  for 
my  bed.  At  six,  the  folbwing  morning,  I  rejoiced  to  arrive  in 
this  city,  Porto  Ferrajo,  which  is  finely  situated  on  a  broad  and  safe 
bay,  capable  of  affording  good  anchorage  for  five  hundred  ships  of 
war,  and  strongly  fortified,  containing  about  seven  thousand  inhabit- 
ants, three  churches,  one  theatre,  the  hotel  de  viUe^  and  the  gov- 
ernmental palace,  in  which  I  am  writing  this  communication.  Tbb 
last  edifice  was  in  part  erected,  and  was  inhabited  by  Napoleon. 
The  American  consul  at  Leghorn,  Mr.  Appleton,  very  politely  gave 
me  a  letter  of  recommendation  firom  the  governor  of  Leghorn  to  the 
governor  of  the  island  of  Elba.    It  procured  me  the  kindest  recep- 
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tioDy  both  from  the  governor  and  all  the  officers  of  the  government. 
I  was  received  into  the  governor's  family,  and  requested  ta  occupy 
a  chamber  in  the  palace  while  I  remained  on  the  island.  This  offi- 
cer is  a  gentleman  of  unaffi^cted  politeness,,  of  great  simplicity  of 
manners,  and  is  much  loved  and  respected  by  the  islanders. 

Elba  is  about  sixty  miles  in  circumference,  of  an  irregular  oblong 
figure,  its  longer  diameter  running  from  west  to  east.  Its  surface  b 
exceedingly  uneven,  being  thrown  into  every  imaginable  shape ; 
there,  rising  into  mountains  two  or  three  thousand  feet  in  elevation ; 
here,  sinking  into  deep  vallies.  Some  of  the  high  lands  are  covered 
with  vegetation,  but  nnost  of  the  summits  of  the  mountains  are  na- 
ked, and  exhibit  nothing  but  rocks,  which  a  hundred  centuries  have 
rendered  almost  as  white  as  Parian  marble.  The  vallies  are  pro- 
ductive, yielding  grapes  in  vast  abundance,  and  grain  of  various 
kinds,  the  fig,  the  orange,  the  watermelon,  (which  is  here  called  o/- 
ooR&er,)  pears,  apples,  plumbs,  he.  &;c.  The  number  of  inbabit- 
tflts  in  the  island  is  about  fifteen  thousand.  They  are  principally  in 
Porto  Ferrajo,  and  the  villages  of  Longone,  Capoleon,  Marinna  and 
Campo.  There  is  little  wood  on  the  island,  and  what  there  is,  is 
I  small  growth.  Jackasses,  loaded  with  faggots,  and  pieces  of  wood 
two  or  three  inches  in  diameter,  are  constantly  seen  coming  into 
Porto  Ferrajo  from  the  country.  The  oak  grows  here,  dnd  the  ma- 
ple, and  several  other  trees,  which  are  common  in  America :  but 
there  is  one  here  that  I  have  not  met  with  before ;  it  is  the  cork  tree, 
whose  bark  is  thick,  and  is  used  for  stoppers  of  bottles,  to  make 
fines  float  on  water,  be.  I  have  cut  a  stick  of  it,  which  I  shall  have 
converted  into  a  cane  when  I  arrive  in  Paris. 

The  geological  structure  of  Elba  is  different  from  any  other  part 
of  Italy.  I  saw  no  decidedly  primitive  country  between  Avallon  in 
France,  and  Naples.  There  may  be  land  of  this  character  in  Italy, 
tad  the  south  of  France,  which  I  did  not  see.  I  infer  from  what  I 
saw,  that  the  whole  country  of  which  I  speak,  was  of  volcanic  ori- 
gin :  in  some  places  the  lava  is  old,  and  in  others  young,  but  always 
bearing  evident  marks  of  igneous  fusion.  I  have  crossed  the  Ap- 
penines  twice;  once  over  Mount  Somma,  one  of  the  highest, 
where  I  expected  to  find  primitive  rocks,  but  found  nothing  but 
secondary  limestone,  full  of  pores,  once,  doubtless,  filled  with  gas, 
and  a  combination  of  other  materials,  which  nothing  but  intense 
heat  could  have  generated.  This  island  presents  a  curious  mixture 
of  primitive  and  volcanic  formations,     "^he  rugged  mountain  which 
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you  see  at  the  right  hand  as  you  enter  the  harbor  of  Porto  Ferrajo, 
has  all  the  appearance  of  having  been  ejected  from  the  earth  by  an 
internal  energy ;  whereas  those  massy  piles  which  stand  on  the  south 
and  east  of  the  island,  bear  no  obvious  marks  of  Gre,  although  they, 
too,  may  have  been  raised,  at  a  more  remote  period,  by  that  agent. 
I  have  spent  a  week  here,  and  seen  many  of  the  mineral  productions. 
I  shall  enumerate  some  of  those  which  I  have  seen,  without  any  re- 
gard to  system.  There  are  probably  others  which  have  not  come- 
under  my  observation. 

1  •  Rock  crystals,  of  various  sizes,  from  a  line  in  diameter  to  two 
inches ;  all  in  the  form  of  the  hexagonal  pyramid  at  one  extremity, 
and  some  at  both ;  some  diaphanous,  as  the  purest  water,  and  oth- 
ers entirely  opaque. 

3.  Feldspar,  crystallized  and  massive. 

3.  Tourmaline.  It  often  occurs  in  the  feldspar.  I  found  a  vast 
quantity  of  it  in  rolled  fragments,  lying  along  the  northern  shore  of 
the  island,  and  it  must  have  been  brought  there  by  the  waves  of  the 
sea.  Some  of  the  balls  were  nothing  but  black  tourmaline,  (schorl ;) 
others  were  a  mixture  of  this  substance  with  feldspar. 

4.  Rubellite,  in  beautiful  crystals,  but  not  enveloped,  like  those 
of  ChesterBeld,  in  green  tourmaline. 

5.  Aqua-marine,  not  plentiful,  but  sometimes  found. 

6.  Epidote,  crystallized,  and  in  irregular  masses. 

7.  Jasper,  red,  green,  and  brown ;  very  abundant. 

8.  Porcelain  earth,  or  decomposed  feldspar,  in  different  parts  of 
the  island.  The  manufacture  of  this  article  into  porcelain,  or  China 
ware,  might  be  made  a  source  of  revenue  to  the  government,  were 
fuel  more  plentiful. 

9.  Limestone,  primitive  and  secondary,  red,  white,  and  sky- 
colored.  The  white  is  capable  of  being  converted  into  a  marble, 
little,  if  at  all,  inferior  to  that  of  Carrara.  The  red,  too,  when  pol- 
bhed,  strongly  resembles  the  best  of  the  Rouge  Antique  of  Rome. 

10.  Arragonite,  in  the  shape  of  calcareous  stalactites. 

11.  Mica,  silver  white,  green  and  black. 

12.  Yenite,  jet  black  and  brown,  crystallized  and  massive.  Tbe 
crystals  usually  occur  in  groups,  which  are,  occasionally,  large  and 
splendid.  Formerly,  yenite  was  abundant  here,  but  at  present  good 
crystals  are  rarely  to  be  met  with,  and  when  bought  of  the  inhabit- 
ants, they  are  purchased  at  a  high  price.  I  have  obtained,  by  dis- 
povery  and  by  purchase,  a  good  number  of  specimens.  A  large  group 
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of  crystals  of  yenite  was  offered  to  me  by  a  gentleman  of  this  city, 
who  estimated  its  value  at  the  moderate  sum  of  three  htmdred  ptot- 
ires  or  dollars. 

I  have  made  several  mineralogical  excursions,  on  different  parts 
of  the  island.  In  one  of  them  only,  I  will  ask  you  to  accompany 
roe.  Having  provided  myself  with  a  guide,  the  only  practical  mia- 
eralogist  on  the  island,  and  being  furnished  with  little  horses,  accus- 
tomed to  climb  mountains — by  the  way,  I  had  the  same  pony,  as  the 
guide  told  me,  which  Napoleon  had  rode,  with  a  rope  bridle,  over 
the  same  grounds — we  first  passed  the  bay,  which  is  two  or  three 
miles  across.  We  then  ascended  a  ragged  mountain,  probably  three 
thousand  ieet  in  height,  composed  chiefly  of  micaceous  schist  and 
jaspery  ironstone.  On  the  almost  inaccessible  summit  of  this  moun- 
(aio,  stand,  firowoing  on  the  world  below,  an  old  tower  and  fort,  built 
at  an  anknown  period.  Descending,  we  found  on  the  eastern  slope 
tbe  ancient  village  of  Rio,  consisting  of  about  one  hundred  houses. 
It  B  placed  on  a  succession  of  serpentine  rocks,  both  precious  and 
common.  We  descended  into  a  narrow  valley,  where  the  walls, 
abdg  tbe  sides  of  the  road,  were  formed  principally  of  serpentine 
and  common  jasper.  After  travelling  a  few  miles  further,  we  came 
to  another  mean  and  filthy  village,  called  also  Rio,  but  to  distinguish 
it  from  the  other  village  of  the  same  name,  and  because  it  is  situated 
on  the  margin  of  the  sea,  it  is  denominated  Rio  Marina.  There 
was  yet  another  lofty  elevation  to  climb,  before  I  could  gain  a  view 
of  tbe  famous  mine  of  specular  oxide  of  iron,  to  see  which  was 
the  main  object  of  my  visit  to  Elba.  All  this  part  of  the  island 
seemed  little  else  but  a  vast  ore  bed,  made  up  of  the  sulphuret,  the 
sulphate,  the  specular  and  the  magnetic  oxides  of  iron.  Winding 
our  way  up  the  mountain  by  a  most  zigzag  path,  we  met  hundreds 
of  donkies,  almost  crushed  to  the  ground  by  the  astonishing  loads  of 
tbe  ore,  in  baskets,  two  tied  together  and  slung  across  their  backs, 
which  they  were  bringing  down  to  the  vessels  lying  in  the  harbor 
ready  to  receive  it.  I  pitied  the  poor  animals,  imo  pectore,  as  I  have 
often  done  before.  Indeed,  the  ass  is  the  animal  the  most  used 
and  the  most  abused  in  Italy,  always  toiling  from  break  of  day  to 
dusky  eve,  willing  to  eat  any  thing,  and  yet  always  starved ;  if  among 
the  dippery  ledges  he  makes  a  misstep,  he  is  sure  to  be  lashed  for 
it;  and  yet  is  patient  and  uncomplaining,  under  all  his  hardships 
and  crud  treatment. 
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The  surface  of  the  ground,  ia  many  places,  exhibits  a  very  curious 
appearance.  The  sides  of  the  ravines,  produced  by  the  force  of  the 
water,  rushing  down  from  the  highlands,  look  as  if  they  were  covered 
with  a  thick  green  moss ;  but,  on  approaching,  I  discovered  that  the 
substance  was  copperas,  or  the  sulphate  of  iron  crystallized.  In 
other  places,  it  is  carpeted  by  nearly  pure  sulphur.  The  summit  of 
the  mountain  is  taken  off.  The  removal  of  an  immense  amount  of 
the  ore,  has  converted  a  large  area  of  the  highest  land  into  an  hori- 
zontal plain.  On  this  plain  is  situated  a  round  building,  called  the 
Coliseum,  in  which  visitors  take  repose,  and  in  which,  I  believe,  an 
account  is  kept  of  the  labor  performed  by  the  workmen.  Near  to 
this  edifice  is  a  grotto,  in  the  mine,  made  by  the  ancients,  in  which 
have  been  found  hammers,  wedges,  and  other  instruments,  used  by 
them  in  digging  out  the  ore.  The  ore  is  obtained  in  the  same  man- 
ner here,  that  it  is  in  America,  by  blasting,  wedges  and  pounding. 

I  was  a  little  surprised,  on  learning  that  no  metallic  iron  has  been 
obtained  in  modem  times,  from  this  excellent  ore,  in  the  island  of 
Elba.  The  work  is  done  elsewhere,  in  Sicily,  Turkey,  and  Spain. 
It  is  all  conveyed  to  foreign  countries  in  the  ore.  It  was  smelted 
here  in  old  times,  but  has  not  been  in  modern  days,  nor  can  it  be, 
for  there  is  no  fuel  here  which  can  be  spared  for  this  purpose,  no 
mineral  coal,  and  next  to  no  wood.  After  procuring  a  large  variety 
of  specimens  of  the  different  substances  found  in  this  neighborhood, 
I  returned  to  Porto  Ferrajo,  well  satisfied  with  my  day's  work,  but 
DOt  a  little  fatigued. 

To-morrow  I  trust  a  good  wind  will  carry  me  back  to  Leghorn, 
whence  I  shall,  as  soon  as  possible,  pursue  my  course  to  the  snow- 
capped Alps. 

You  will,  I  hope,  my  dear  sir,  excuse  me  for  troubling  you  with  a 
much  longer  communication  than  I  at  first  intended. 

Yours,  most  respectfully. 
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Art.  VII. — Notes  on  Chemistry,  fyc. ;  by  J.  W.  Bailet,  Acting 
Prof.  Chem.  fcc,  U.  S.  Mil.  Acad.  West  Point. 

I.  On  a  new  Test  for  Nitric  Acid. — Chemical  reagents  may  be 
divided  into  two  classes ;  first,  those  which  produce  with  the  sub- 
sCince  tbey  are  employed  to  detect,  an  action  which  they  will  pro- 
duce with  no  other  known  body ;  an  example  is  starch,  as  a  test  for 
free  iodine :  secondly,  those  which  cause  a  certain  action  with  a 
small  number  of  bodies,  which  they  will  not  exhibit  with  any  others; 
as,  for  example,  sulphuretted  hydrogen,  which  causes  a  black  pre- 
cipitate with  a  few  metals. 

The  first  class  are,  of  course,  the  most  valuable  reagents,  as  they 
require  no  subsequent  operation  to  determine  whether  certain  sub- 
stances are  present  or  not ;  while  with  those  of  the  second  class,  we 
only  determine  that  one  of  a  certain  mimber  of  bodies  must  be  pres- 
ent, but  must  then  resort  to  other  means  to  ascertain  which  particular 
one  it  may  be. 

There  are  many  cases,  however,  when  we  may  know  that  only 
one  of  those  bodies  which  are  capable  of  giving  similar  results  with 
the  reagent  added  is  present,  and  then  if  this  result  is  produced,  the 
eyidence  is  as  satisfactory  as  can  be  desired. 

The  test  which  I  would  propose,  must  be  placed  among  those  of 
the  second  class,  and  is  therefore  inferior  in  value  to  morphia  as  a  re- 
agent for  nitric  acid  ;  but  I  think  it  at  least  as  valuable  as  the  method 
by  means  of  gold  leaf  and  hydrochloric  acid,  or  by  the  bleaching  of 
indigo. 

The  substance  I  now  suggest,  as  a  new  reagent  for  nitric  acid,  is 
the  cyano-bydrargyrate  of  iodide  of  potassium,  discovered  by  M . 
Caillot.  It  is  formed  by  mixing  together  bicyanuret  of  mercury  and 
iodide  of  potassium,  (one  equivalent  of  each,)  dissolved  in  small 
quantities  of  warm  water.  It  soon  crystallizes  in  a  very  beautiful 
manner.  This  is  the  same  salt  which  has  recently  been  recom- 
mended as  a  means  of  detecting  the  presence  of  hydrochloric  acid 
in  hydrocyanic  acid.     (See  Lond.  and  Ed.  Phil.  Mag.  Nov.  1835.) 

Its  use  as  a  test  for  nitric  acid  depends  upon  the  fact,  that  if  one 
of  the  scale-like  crystals  be  introduced  into  most  acids,  it  immediately 
becomes  of  a  beautiful  red,  being  changed  into  the  bi-iodide  of  mer- 
eury ;  while  in  concentrated  nitric  acid,  (spec.  grav.  1.4  to  1.5,)  the 
scale  instantly  becomes  almost  black,  from  the  liberation  of  iodine. 
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A  scale  of  the  salt  introduced  into  a  drop  of  the  acid  no  larger  than 
a  pin's  head  will  show  the  effect  distinctly. 

The  acids  ia  which  I  have  found  tl^e  salt  to  redden  are,  sulphuric^ 
hydrochloric,  hydrofluoric,  chromic,  phosphoric,  (if  slightly  diluted,) 
and  the  common  vegetable  acids,  such  as  oxalic,  tartaric,  citric  and 
acetic  acids. 

I  have  found  it  to  blacken  with  chlorine  gas,  solution  of  chlorine, 
(recently  prepared,)  bromine,  sulphuretted  hydrogen,  nitrous  acid 
vapors,  and  nitric  acid. 

It  is  highly  probable,  that  it  would  be  blackened  by  broraic  acid 
and  chloric  acid,  and  possibly  by  iodic  acid,  but  I  have  not  at  pres- 
ent these  acids  in  a  free  state  to  determine  their  action ;  the  method, 
however,  in  which  I  use  the  test  will  prevent  any  fallacy  from  the 
presence  of  chloric,  bromic,  iodic  or  chromic  acids,  and  of  sulphuret- 
ted hydrogen.  It  is  to  evaporate  the  supposed  nitrate  to  dryness, 
and  introduce  into  a  tube  retort  A,  (see  the  figure,)  a  small  portion 
of  the  salt,  on  which  a  few  drops  of  sulphuric  acid  are  to  be  poured ; 


then  on  applying  moderate  heat,  by  means  of  a  spirit  lamp,  a  portion 
of  the  volatile  products  are  to  be  driven  over  into  the  receiver  B,  in 
which  a  few  scales  of  the  salt  are  previously  placed.  If  these  are 
blackened,  the  salt  is  to  be  considered  as  a  nitrate,  provided  the  pres- 
ence of  those  few  substances  which  might  cause  the  same  result  has 
been  guarded  against.  Now  by  the  very  method  proposed,  viz. 
evaporating  to  dryness  and  adding  sulphuric  acid,  the  presence  or 
absence  of  chromic,  chloric  or  iodic  acid  and  sulphuretted  hydrogen 
will  be  determined  ;  for  the  color  of  a  chromate,  the  evolution  of  per- 
oxide of  chlorine  from  a  chlorate,  the  liberation  of  iodine  from  an 
iodate,  and  the  odor  from  a  sulphuret,  will  at  once  decide  with  re- 
gard to  each.  As  iodic  and  bromic  acids,  even  if  they  are  found  to 
blacken  the  salt,  are  not  sufficiently  volatile  to  be  driven  over  by  the 
heat  to  be  employed,  no  error  could  arise  from  their  presence. 

I  have  observed,  that  if  the  salt  used  above,  or  the  bi-iodide  of 
mercury  itself,  be  introduced  into  a  test  tube,  with  strong  sulphuric 
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acid,  on  adding  a  concentrated  solution  of  any  nitrate^  (except  those 
of  silyer  and  mercury,)  the  red  color  of  the  scale  or  bi-iodide  will 
speedily  disappear,  and  will  be  followed  by  the  dark  hue  of  iodine. 
E^en  when  the  sulphuric  acid  forms  an  insoluble  precipitate,  the 
action  may  be  seen,  by  stirring  up  the  precipitate  with  a  glass  rod, 
when  the  dark  spots  will  be  easily  observed. 

This  method  of  testing  may  sometimes  be  used,  but  is  liable  to 
the  objection  that  a  chromate,  chlorate,  and  probably  some  other 
salts,  would  give  the  same  result.  It  is  greatly  inferior  to  the  method 
by  distillation^  as  given  above. 

2.  Locality  of  Hyalite  at  West  Point. — Last  autumn  I  noticed 
at  a  quarry  of  gneiss  on  the  shore  of  the  Hudson,  about  a  quarter 
of  a  mile  below  West  Point,  a  beautiful  incrustation  on  some  of  the 
masses  of  gneiss  which  had  been  removed  from  situ  by  blasting.  On 
examination  by  the  microscope,  and  by  analysis,  I  am  satis6ed  that 
it  is  Hyalite,  although  gneiss  is  I  believe  a  very  unusual  situation  for 
this  mineral.*  The  mineral  forms  a  crust  of  about  the  thickness  of 
one  or  two  wafers,  upon  what  appears  to  have  been  a  natural  seam 
of  the  rock,  and  it  does  not  appear  to  have  been  produced  by  any 
decomposition  of  the  surrounding  mass.  Its  color  is  white ;  lustre 
varying  from  silvery  or  pearly  to  glassy.  When  examined  by  a 
magnifier  it  b  very  beautiful,  presenting  a  brilliant  collection  of  small 
mammillated  masses,  in  some  places  opaque,  and  at  others  transpa- 
rent as  glass.  By  analysis  it  gave  about  84  per  cent,  of  silica,  6  per 
cent,  (^alumina  and  oxide  of  iron,  and  10  per  cent,  of  water. 

Specimens  are  sent  with  this ;  those  in  the  paper  marked  (A) 
show  the  mineral  in  its  purest  state. 

On  the  same  surface  with  the  above,  and  apparently  passing  into 
the  same,  was  a  silicious  crust,  which  by  the  magnifier  showed  no 
signs  of  the  mammillated  structure,  nor  any  lustre,  but  small  eleva- 
ted straight  lines,  about  one  fourth  of  an  inch  in  length,  were  ob- 
served, crossing  each  other  in  various  directions,  and  indicating  an 
imperfect  crystallization.  A  specimen  (B)  showing  this  character 
is  also  8ent.t 


•  It  is  foand  in  the  gneiss  at  Haddam,  Conn.,  in  exactly  similar  form  and  cir- 
eomstances. — Ed. 
t  Not  received,  Jan.  26, 1837.— Ed. 
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3.  Curious  effects  of  a  current  of  air  on  the  flame  of  lamps j  ^c— 
The  singular  chaoge  of  direction  produced  by  introducing  into  the 
axis  of  an  Argand  burner  a  jet  from  which  a  current  of  air  is  forced, 
of  which  an  account  is  given  in  the  Liond.  and  Edin.  Phil.  Mag.  for 
November,  1835,  led  me  to  notice  some  effects  of  currents  of  air  on 
the  flame  of  a  common  lamp.  If  a  small  tube,  of  the  size  of  the 
barrel  of  a  quill,  be  blown  through  strongly  with  the  mouth,  while 
in  the  positions  shown  in  the  figures  below,  the  flame  of  the  lamp 
will  be  drawn  from  its  course  towards  the  orifice  of  the  tube  in  a 
very  singular  manner.     The  figures  show  some  of  the  results. 


A,  the  flame  before  affected  by  a  current. 

B,  C,  D,  position  of  the  flame  under  the  influence  of  the  currents. 
These  effects  evidently  depend  for  an  explanation  upon  the  same 

principles  as  the  well  known  experiment  with  a  tube  and  disk. 
West  Point,  Nov.  26, 1836. 
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Amr.  VIII. — A  Visit  to  the  Salt  Works  of  Zipaquera,  near  Bo- 
gota,  in  New  Granada ;  by  J.  H.  Gibbon,  M.  D. 

On  the  IltbofJune,  1836, 1  accompanied  the  geDtleman  who 
has  the  management  of  the  Salt  Works  at  Zipaquera,  to  visit  that 
place,  a  distance  of  thirty  miles  from  Bogota ;  which  distance  we 
cantered  over  in  five  hours,  passing  along  the  skirts  of  the  moun- 
tains at  the  foot  of  which  the  city  is  built,  and  through  the  rich  plain, 
watered  by  the  river  of  Bogota,  whose  banks  were  covered  with 
fine  cattle  of  various  kinds,  while  lively  patches  of  com,  wheat,  bar- 
ley, potatoes,  and  artificial  grapes,  protected  by  Indian  boys  and 
girk  from  the  depredations  of  the  four  footed  creatures  which  gra- 
zed under  their  charge,  were  seen  to  surround  the  villages  of  low 
Indian  huts  ;  some  of  which,  situated  in  the  midst  of  this  cultivation, 
are  nearly  concealed  by  trees  and  flowers.  A  few  large  country 
seats,  built  by  the  Spaniards,  appeared  at  intervals  upon  eminences 
at  the  base  of  the  hills  ;  they  are  now  seldom  fi'equented  by  the 
proprietors,  who  prefer  to  live  in  the  city  ;  their  estates  are  left  to 
the  care  of  managers,  being  principally  employed  for  grazing  ;  the 
cattle  are  said  to  thrive  and  fatten  very  rapidly  upon  them,  being  re- 
strained from  wandering  by  an  enclosure  of  sulKitantial  stone  walls. 
I  bad  an  opportunity  of  seeing  the  very  slow  and  tedious  process  of 
repairing  roads — an  art  itself  altogether  curious  in  that  country ; 
being  apparently,  to  judge  from  experience  of  their  condition,  very 
seldom  attempted.  A  pair  of  oxen  were  fastened  by  ropes  to  one 
comer  of  a  large  hide ;  this  being  drawn  to  the  side  of  a  bill,  was 
filled  over  with  earth  and  stones ;  the  comers  of  the  hide  were  then 
tied  together,  and  the  mbbish  was  dragged  upon  the  ground  in  this 
strange  vehicle  to  the  spot  where  it  was  needed* 

Zipaquera  is  an  old  Indian  settlement,  and  now  contains  about  eight 
tbounnd  souls.  The  saltworks  are  managed  upon  the  same  general 
plan  pursued  by  the  natives  before  the  conquest,  for  calcining  and 
hardening  the  salt,  that  no  injury  or  loss  might  be  sustained  by  heavy 
ndns,  in  its  transportation  to  distant  stations,  or  in  passing  rivers.in- 
tercepting  the  roads. 

Upon  the  mountain  directly  above  the  town  is  exposed  a  huge 
rock  of  salt,  of  a  dark  lustrous  color,  interspersed  with  crystals  of  a 
porer  white,  called  palamosy  bleached  also  in  streaks  by  the  filtration 
of  water  and  heat  of  the  sun^    Between  the  main  body  of  salt  and 
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two  distiDCt  strata,  each  several  feet  in  thickness,  which  lie  above  it, 
inclining  at  an  angle  of  about  45^,  there  is  a  dark  colored,  unctuous 
bard  clay,  among  which  there  are  found  pyrites,  called  by  the  na- 
tives marmajosy  some  of  which  are  compact  and  unique ;  others,  in 
smaller  crystals,  spread  out  upon  the  hard  earth,  form  a  congeries 
of  small  sparkling  bodies,  which  have  a  very  brilliant  appearance 
when  cleansed  ;  these  are  sometimes  wrought  into  ornaments — they 
look  like  diamonds  by  candle  light ;  other  specimens  resembling  gold 
aie  occasionally  ground  into  powder,  and  used  as  sand  upon  writings. 

Very  near  to  the  salt  rock  appears  a  deposit  of  6ne  limestone, 
called  yesOj  made  use  of  about  the  altars  of  the  churches,  like  stucco 
woric,  and  for  white  washing.  Sulphur  is  also  indicated  about  the 
mine  ;  the  salt  is  said  to  contain  a  considerable  quantity  of  it. 

The  masses  of  salt  are  dug  from  the  rock  by  means  of  crow  bars, 
and  in  its  impure  native  state,  is  bought  by  the  people  of  certain  dis- 
tricts of  the  country,  who  thus  prefer  it ;  while  others  will  purchase 
it  only  after  being  purified  and  hardened  by  calcination,  although 
the  price  for  both  kinds  is  now  the  same.  The  consumption  of 
grained  salt,  made,  in  pans  or  calderos,  is  very  trifling ;  the  salt  un- 
dergoes this  process  of  crystallization  before  it  is  calcined ;  and  it 
was  supposed  that  the  ability  and  desire  on  the  part  of  the  Company 
to  supply  grained  salt  at  a  lower  price  would  increase  the  consump- 
tion of  it,  especially  in  the  vicinity  of  the  works.  But "  ancient  cus- 
tom" has  still  more  influence  with  these  people  than  any  arguments 
of  special  or  political  economy ;  and  arrangements  which  are  well 
appreciated  elsewhere,  have  often  no  sort  of  influence  upon  their 
minds,  in  comparison  with  former  prepossessions.  Some  years  ago 
the  price  of  the  rough  natural  rock  salt,  in  the  state  in  which  it  was 
dug  from  the  mountain,  was  suddenly  reduced,  the  expense  of  cutting 
it  out  being  trifling  compared  with  that  of  the  process  for  calcination. 
As  one  portion  of  the  population  gave  it  the  preference,  it  was  pre- 
sumed the  consumption  of  it  might  be  augmented  in  other  districts ; 
but  the  people  who  had  formerly  purchased  this  kind  in  preference, 
could  not  understand  the  sudden  decrease  in  its  value,  and  were  pre- 
judiced to  believe  that  the  salt  was  *^  rotten,"  as  they  said,  or  that 
there  was  some  peculiar  cause  not  apparent  to  them,  and  therefore 
suspected  why  the  reduction  took  place ;  so  that  the  Company  found 
it  better  to  keep  the  price  at  the  former  rate — there  was  then  no 
dimiDution  in  the  consumption.  The  abstract  reasonings  of  political 
ecoDoiDy^  it  appears^  must  have  reference  always  to  the  condition 
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and  iDforroatioii  of  those  among  whom  its  principles  are  to  be  ap- 
plied. 

The  impure  salt  taken  from  the  rock  is  principally  used  to  strength- 
en the  water  from  the  salt  springs  which  rise  in  its  neighborhood, 
and  contain  from  ten  to  eighteen  degrees  of  strength  ;  the  point  of 
saturation  being  twenty  five  degrees,  regulated  by  an  instrument 
graduated  for  that  purpose.  I  was  told  that  after  various  experi- 
ments it  was  found,  that  water  at  any  degree  of  temperature  would 
not  take  up  more  than  one  fourth  of  its  weight  of  salt. 

The  water  from  the  salt  springs  is  received  into  a  large  basin  of 
substantial  mason  work  coated  with  cement,  built  in  the  time  of  the 
Spaniards  ;  large  lumps  of  the  rock  salt  are  cast  in  to  saturate  it,  after 
which  it  is  drawn  off  to  be  filtered  into  large  earthen  pots  containing 
from  seven  to  fifteen  gallons,  arranged  in  an  arch  of  a  very  peculiar 
construction  over  a  furnace  heated  by  wood  and  bituminous  coal, 
ibuod  in  large  quantities  in  the  vicinity.  From  one  hundred  and  sixty 
to  one  hundred  and  eighty  earthen  pots  of  a  sugar  loaf  form,  are  ar- 
ranged in  an  arch  over  the  furnace,  (which  is  a  large,  square  apartment, 
like  an  open  shallow  cellar,)  in  lines  beginning  at  each  side,  being 
supported  below  by  the  faggots  and  coal,  and  at  the  sides  by  unbumt 
bricks  plastered  with  clay,  which  fill  up  the  interstices  between  the 
pots,  leaving  here  and  there,  apertures  for  the  smoke  to  escape;  after 
the  first  four  hours  of  the  process  these  apertures  are  closed  up. 
When  the  rows  of  pots  approach  the  center,  a  row  of  the  largest  size 
are  ranged  in  the  middle  like  key-stones  to  an  arch,  and  the  whole 
fabric  is  supported  by  lateral  pressure,  after  the  wood  and  coal  which 
at  first  serve  as  a  resting  point,  have  burnt  away  and  consolidated 
the  clay  which  is  dashed  in  between  the  sides  of  the  pots. 

The  saturated  salt  water  is  at  first  thrown  into  the  exposed  mouths 
of  the  pots  in  small  quantities,  as  a  glaze ;  they  are  then  gradually 
filled  up  with  grained  salt,  prepared  in  the  ordinary  manner  in  large 
iron  pans.  For  twenty  four  hours  after,  salt  water  of  the  highest 
grade  of  saturation  is  thrown  in  occasionally,  (the  mouths  of  the 
range  of  pots  being  reached  by  calabashes  fixed  to  long  handles,)  in 
order  to  consolidate  the  texture  throughout  the  mass  in  the  pots. 
Fresh  wood  is  cast  into  the  furnace  underneath  the  arch  for  twenty 
fixir  hours,  and  the  pots  are  left  in  their  position  for  forty  eight  hours 
afterwards,  to  receive  the  heat  of  the  cinders,  which  are  occasionally 
raked  up.  This  continued  heat  of  seventy  two  hours  renders  the 
sah  of  a  marble<>like  firmness  and  appearance ;  being  glazed  on  the 
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exterior  in  a  manner  to  render  it  capable  of  resisting  rain,  or  the 
water  which  reaches  it  when  carried  across  rivers  upon  mules,  its 
form  being  well  adapted  to  this  mode  of  transportation  ;  the  large 
loaves  of  salt  are  slung  upon  each  side  of  the  pack  saddle.  When 
the  salt  is  sufficiently  calcined  and  cooled,  hundreds  of  poles  or  fag- 
gots are  placed  underneath  the  pots  to  receive  their  weight,  and 
serve  as  subsequent  fuel ;  the  arch  is  then  broken  down,  and  the 
earthen  ware,  which  adheres  very  closely  to  the  salt,  is  cut  off  by  a 
crowd  of  Indian  women  with  chisels  and  mallets.  These  women 
are  allowed  as  their  perquisite,  to  take  away  the  broken  pottery,  to 
which  some  salt  necessarily  adheres  ;  they  steep  the  earthen  ware 
in  water,  and  the  saline  solution  is  sold  by  them  for  purposes  of 
oooking;  they  sometimes  also  attempt  what  is  considered  a  contra- 
band, by  boiling  and  granulating  it  in  their  huts  ;  for  salt  is  a  mo- 
nopoly of  the  government,  which  formerly  rented  out  the  whole  sup- 
ply for  a  certain  annual  income,  but  now  pay  a  company  a  fixed 
price  for  manufacturing  it,  on  account  of  the  revenue.  The  springs 
and  mines  are  therefore  carefully  watched  to  prevent  private  inter- 
ference. 

When  the  "  Salt  Company"  first  undertook  these  works,  there 
was  itiucb  illicit  working  at  the  springs,  and  the  agents  were  obliged 
to  interfere  with  those  who  were  employed  in  the  contraband  manu- 
fecture,  breaking  their  pots  and  pans,  and  seizing  the  salt ;  the  con- 
sequence was  the  murder  of  several  foreigners  engaged  at  the  works ; 
and  for  several  years  the  greatest  animosity  prevailed  between  the 
parties.  Some  judicious  alterations  attaching  the  burthen  of  pro<- 
teotion  and  seizure  upon  the  government,  and  not  upon  the  Com- 
pany, and  the  encouragement  of  various  industry  connected  with 
the  legal  manufacture,  have  at  length  caused  a  cessation  of  the  hos* 
tile  feelings. 

The  Company  is  now  allowed  2}  reals,  (31}  cents,)  for  manufac- 
turing each  arroba,  (25  lbs.)  of  salt ;  to  this  amount  the  government 
adds  a  charge  of  4  reals,  (50  cents,)  per  arroba,  more.  It  costs 
then  the  consumer,  or  trader  at  the  works,  $3  25  per  one  hundred 
pounds,  of  the  calcined  salt ;  the  expense  of  transportation  is  very 
great,  and  therefore  the  consumption  is,  as  much  as  possible,  econ- 
omized. 

When  the  Company  farmed  the  rents,  it  paid  to  the  government 
^19,133  per  month,  nearly  $230,000  annually.  Last  year  the 
govemmeot  paid  the  Company  $  1 18,000  for  making  four  hundred 
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ud  sixty  thousand  arrobas  of  calcioed  salt,  and  derived  a  nett  reve- 
nue of  about  $250,000  from  its  sales. 

There  are  two  establishments  under  the  direction  of  the  same 
Company.  I  was  informed  that  all  the  salt  springs  in  New  Granada 
lie  nearly  within  two  straight  lines,  forming  an  obtuse  angle  with 
each  other  at  a  point  where  one  extremity  of  each  strikes  a  range  of 
the  Andes,  beginning  near  Popayou  and  terminating  at  Chita,  near 
the  plains  of  Casinare,  a  distance  of  more  than  three  hundred  miles. 
Some  salt  springs  are  found  at  a  great  elevation  in  the  Andes,  and 
orbers  in  the  valley  of  the  Cauca. 

The  salt  springs  at  Zipaquera  are  all  cold ;  those  at  Chita,  a  dis- 
tance of  five  days'  journey,  or  about  forty  leagues,  are  almost  all 
boiling  hot.  The  cold  springs  are  found  strongest  with  salt ;  but 
Chita  b  more  exposed  to  rains,  (the  rainy  season  continues  sevea 
months,)  these  are  said  to  dilute  the  springs,  and  thus  reduce  the 
average  strength  of  the  waters.  On  our  way  to  Zipaquera  we  pass* 
ed  a  great  number  of  Indians — men,  women,  and  children,  bearing 
upon  their  backs  long  bundles  of  poles,  or  faggots,  which  are  sus* 
tained  in  that  position  by  a  bandage  passed  over  the  forehead.  They 
bring  their  wood  a  considerable  distance  to  the  salt  works  for  a  price 
varying  from  three  quartillos,  or  nine  cents,  to  one,  real,  or  twelve 
cents,  each  bundle.  Although  coal  could  be  advantageously  used  to 
a  greater  extent,  it  is  thought  judicious  to  encourage  the  industry  of 
the  people  in  their  own  way,  for  it  can  with  difficulty  be  drawn  into 
other  channels  than  those  they  have  been  long  accustomed  to. 

Upon  one  occasion  there  was  a  great  demand  by  the  company, 
who  wished  to  extend  their  operations,  for  the  earthen  ware  pots  in 
which  the  salt  is  calcined  :  these  are  made  altogether  by  the  Indians. 
The  gentleman  who  had  charge  of  the  works,  in  order  to  efiect  the 
supply,  as  he  thought,  ofiered  double  the  usual  price  for  these  ne« 
cessary  articles ;  still  there  was  a  great  deficiency.  In  this  dilemma 
be  applied  to  the  priest  of  the  parish  to  aid  him  with  advice,  and  to 
know  what  plan  he  should  pursue  to  obtain  the  required  number  of 
pots  for  the  work.  The  padre,  having  heard  the  fact  of  the  pay- 
ment of  an  increased  price  for  the  pots,  shook  his  head,  and  ob- 
served, that  since  the  people  received  so  much  more  money  than 
Ibrmeriy  for  their  labors,  they  occupied  their  time  in  spending  it,  in- 
stead of  making  more  pots.  He  advised  that  the  price,  which  was 
originally  three  medias  (18|  cts.)  for  each  pot,  and  had  lately  been 
increased  to  three  reals,  (37}  cents.)  should  be  lowered  to  three 
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quartiHos,  (9  cents.)     The  plan  was  tried,  and  the  stores  were  soon 
found  filled  with  a  superabundance  of  earthen  ware. 

The  gentlemen  who  have  charge  of  the  salt  works  are  aware  of 
the  very  rude  manner  of  conducting  the  processes,  but  the  want  of 
artizans,  the  influence  of  ancient  customs,  and  deficiency  of  scien- 
tific and  other  practical  information,  induce  them  to  adhere  to  the 
old  plan.  Some  of  those  however  who  have  an  interest  in  their 
works,  propose  to  establish,  at  some  short  distance,  a  forge  and  foun- 
dery,  ultimately  to  supply  iron  pots,  with  contrivances  to  allow  the 
escape  of  the  loaves  of  salt  after  the  processes  of  calcination. 

Although  the  impost  of  the  government  is  so  high  upon  the  man- 
tifacture  of  salt  at  the  springs,  that  procured  by  evaporation  on  the 
sea  coast  is  not  subject  to  any  duty  ;  and  foreign  salt  has  been  per- 
mitted to  enter  almost  free,  until  the  last  session  of  the  congress  at 
Bogota,  when  a  duty  of  eight  rials  (one  dollar)  for  every  hundred 
lbs.  was  imposed. 

The  state  of  the  roads  in  New  Granada,  inaccessible  for  the  most 
part  to  wheel  carriages ;  with  its  rapid  rivers,  navigated  almost  solely 
by  canoes,  makes  transportation  so  expensive,  that  with  the  high 
price  created  by  the  government  monopoly,  salt  is  much  economized. 
Strangers  find  themselves  obliged  to  carry  a  lump  of  salt  with  their 
baggage,  to  add  to  the  very  scanty  seasoning  of  it  usual  in  the 
cooking.  A  salt  cellar  is  by  no  means  thought  an  indispensable  part 
of  the  table  equipage,  and  in  many  instances  it  will  be  in  vain  called 
for.  A  North  American  vessel  was  found  at  Buenaventura,  on  the 
Pacific,  with  salt  brought  from  the  Sandwich  Islands :  this,  inclosed 
in  hides,  was  conveyed  up  very  rapid  rivers  into  the  interior,  al- 
though by  nature  so  extensively  and  amply  supplied  with  it.  Some 
of  the  medical  gentlemen  in  the  country  are  inclined  to  believe  that 
the  deficient  use  of  salt  has  a  tendency  to  promote  the  goitre^  a  dis- 
ease which  prevails  very  extensively  in  some  districts,  and  for  which 
iodbe  internally,  and  frictions  with  sea  water  and  Aceyte  de  Sal,* 

*  Dr.  Cheyne,  of  Bogota,  a  highly  esteemed  English  physician,  gave  me  the  fol- 
lowing analysis  of  the  Aceyt6  de  Sal,  compared  with  that  of  sea  water : 

AceyU  de  Sal.  Sea  Water. 

Water,  -  -  0.7064  -  -  -  0.9691 

Hydrochlorateofsoda,  0.1537  -  -  -  0.0218 

"  "  magnesia,      0.0450  -  -  -  0.0049 

"  «  lime,        -      0.0930  -  -  -  0.0008 

"  "  potash,    -      0.0002  -  -  -  traces. 

«;  "  iron,        -      0.0027  -  -  -  

Hydriodateofiron,  -      traces.  -  -  -  » 

Solphate  of  soda,  - -  -  0.0034 

1.0000  1.0000 
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oQ  of  salty  which  drains  from  the  rock  salt,  have  been  used  with  ad- 
vantage. Whatever  may  be  thought  upon  this  subject,  there  ap- 
pear to  have  been,  from  ancient  dale,  very  decided  opinions  upon 
the  utility  of  the  general  use  of  salt,  which  is  craved  with  great  ar- 
dor by  many  animals.  It  is  the  well  known  token  of  hospitality  and 
con6dence  among  the  Arab  tribes,  and  the  ancient  Hebrew  moral 
law  enjoins  its  employment  as  a  point  of  religious  as  well  as  of  phys- 
ical propriety. 

It  is  hardly  possible  to  appreciate  the  value  of  such  an  article,  un- 
til one  has  suffered  the  miseries  of  privation. 


Art.  IX. — Meteorological  Journal,  for  the  year  1836,  kept  at 
Marietta,  Ohio,  in  Lat.  39^  25'  N.  and  Long.  4°  28'  W.  of 
Washingto7i;  by  S.  P.  Hildreth. 


THKBJIOBIBTEK. 

1  ^  ^ 

BABOMBTSR.                { 

Hboths. 

a 

1  . 

t 

5^ 

1  •hi 

% 

^        ^ 

§ 

^ 

1  iJ 

31.3063-10 

c 

& 

73 

1 
17 

III 

14   2 

i 

55 

1 

1 

29.00 

.70 

January, 

W.  ft  N.  W. 

29.53 129.70 

February, 

27.23  56 

-18 

74 

14 

15'  1 

80 

W.  N.  W.,  S.  k  8.  K. 

29.55,29.80 

29.00 

.80 

March, 

36  23  62 

3 

59 

17 

14|  2 

80 

W.  8.  W.,  E.  k  3.  E. 

29.4329.80 

28.65 

1.15 

^]- 

44.24  89 

22 

67 

18 

12|  3 

87 

8.  B.  E.  k  £. 

29.45l29.70 

29.00 

.70 

65.76,90,  38 

52 

20 

11    6 

63 

S.S.  E.  k  £. 

29.37,29.65 

29.10 

.55 

Jane, 

69.66'8g 

48 

40 

20 

10   2 

04 

8.E.,  E.  k  g.W. 

20.35  29.55 

29.20 

.35 

July, 

75.20186 

56 

30 

22 

9'  3 

92 

8.  8.  W.  k  N. 

29.41 129.70 

29.10 

.60 

Angast, 

69.8085 

48 

37 

20 

11    3 

16 

E.  8.  E.  k  N. 

29.43  29.55 

29.15 

.40 

September, 

68.08  88 

38 

50 

20 

10   3 

16 

8.  8.  E.  ft  8.  W. 

29.37i29.65 

29.10 

.55 

October,      i45.32  76i  22 

54 

16 

15,  2 

08 

W.  N.  W.  ft  8.  E. 

29.41 

29.70 

29.10 

.60 

November,  136.90  75   12 

63 

17 

13   2 

50 

N.  N.  W.  ft  W.  8.  W. 

29.42 

29.82 

29.05 

.77 

December,  30.70  541    6 

48 

18 

131  2 

25 

W.  8.  W.  ft  N.  W. 

29.52 

30.00 

28.75 

1.25 

Mean,     (50.03 

219 

14736 

75 

Mean  range,  29.44| 

Remarks  on  the  year  1836. — ^Tbe  same  diminution  of  mean  an- 
naal  heat,  which  has  prevailed  in  the  middle  and  eastern  states  for 
the  last  three  years,  appears  still  to  be  continued,  and  in  the  year 
which  has  passed  at  rather  an  increased  ratio.    To  what  cause  or 

A  Spanish  physician  of  repntation  at  Bogota,  assured  me  that  dogs  and  cats 
were  occasionally  subject  to goUref  and  that  he  had  seen  instances  in  both,  altboogh 
he  was  not  aware  that  it  prevailed  among  any  other  domestic  animals.  Whether 
some  clae  to  its  origin  and  causes  may  be  discovered  by  the  fact  that  those  animals 
which  feed  upon  the  offals  of  our  table,  are  alone  affected  by  this  peculiar  disease, 
is  yet  to  be  shown. 


Digitized  by  VjOOQIC 


06  Meteorological  Journal. 

causes  we  are  to  attribute  thb  series  of  cool  years,  is  a  mystery  as 
yet  hidden  from  mortal  ken,  although  without  doubt  it  arises  from 
the  fulfilment  of  uniform  and  fixed  laws  in  the  regulation  of  the 
seasons.  The  succeeding  series  of  years  will  most  probably  restore 
to  the  earth  the  usual  amount  of  heat  experienced  in  former  periods. 
The  mean  annual  temperature  for  1836  stands  at  50.03^9  which  is 
nearly  four  degrees  below  the  mean  heat  for  this  part  of  the  valley 
of  the  Ohio,  as  ascertained  from  observations  made  a  number  of 
years  since,  and  is  more  than  half  a  degree  less  than  the  year  1835, 
which  was  considered  an  extraordinary  cold  year.  On  the  28th  of 
January  the  mercury  fell  to  — 10°  below  zero,  and  on  the  5th  of 
February  following  to  —  18°,  an  excess  of  cold  very  unusual  in  this 
climate.  It  seems  to  have  pervaded  the  whole  northern  continent, 
and  on  the  lower  Mississippi  was  very  destructive  to  exotic  trees 
and  plants,  which  usually  support  the  winters  of  that  climate  with- 
out injury.  On  the  Atlantic  coast  of  the  eastern  states,  the  cold 
was  more  intense  and  longer  continued,  than  in  any  year  since  the 
winter  of  177^-80.  At  that  time  the  inland  sea,  called  the  Sound, 
between  Long  Island  and  the  main,  near  Norwalk  in  Connecticut, 
was  so  frozen  as  to  bear  the  weight  of  a  man,  who  deserted  from 
the  British  troops  and  came  over  on  the  ice.  It  was  now  so  cov- 
ered with  ice  as  to  put  a  stop  to  navigation.  Boston  harbor  was 
also  closed,  and  many  points  about  New  York  so  frozen  as  to  bear 
loaded  teams,  at  places  not  obstructed  in  this  manner  since  the  days 
of  the  Revolution.  In  Ohio,  the  effect  on  fruit  trees,  whose  ves- 
sels contain  a  gummy  juice,  as  the  plum  and  the  peach,  was  very 
disastrous,  freezing  them  so  hard  as  to  split  the  wood  and  bark  into 
long  seams,  through  which  the  sap  exuded  the  summer  following. 
The  mean  temperature,  for  the  winter  months,  is  29.74^ 
Do.  do.  for  the  spring  months,        48.75 

Do.  do.  for  the  summer  months,      71.55 

Do.  do.         for  the  autumnal  months,   50.10 

The  mean  for  the  winter  b  only  a  fourth  of  a  degree  less  than 
that  of  1835.  That  of  the  spring  months  is  nearly  three  degrees 
less,  while  that  of  the  summer  is  two  and  a  half  degrees  greater, 
than  that  of  the  preceding  year,  and  that  of  the  autumnal  months  is 
two  degrees  less.  The  cold  in  the  spring  was  continued  later  than 
usual,  while  the  heat  of  autumn  disappeared  much  sooner,  especially 
in  October  and  November,  each  of  which  months  was  more  than 
eight  degrees  cooler  than  those  of  the  preceding  year.    The  peach 
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bloomed  the  26th  of  April,  and  the  apple  the  Ist  of  May,  which 
was  about  the  same  as  last  year,  although  there  was  very  little  pro- 
gress made  in  vegetation  until  the  last  week  in  April,  when  the 
weather  set  in  with  the  warmth  of  July,  bringing  forward  the  uth> 
fidding  of  leaves  and  flowers  with  the  rapidity  of  a  Russian  summer. 
It  exceeded  any  thing  I  have  ever  witnessed  in  Ohio,  and  clothed 
the  naked  trees,  in  the  space  of  six  days,  with  the  beautiful  garments 
of  spring.  The  mean  of  the  summer  months  being  two  and  a  half 
degrees  greater  than  that  of  the  former  year,  ripened  the  wheat  at 
the  usual  period,  that  is,  about  the  4th  of  July.  Other  grains  and 
fruits  were  also  forwarded  in  their  growth  as  rapidly  as  usual,  so  that 
they  were  perfected  before  the  setting  in  of  frosts  early  in  October. 
September  was  with  us  warmer  than  common,  the  mean  heat  being 
eleven  degrees  greater  than  that  of  the  year  1835,  at  which  time 
the  Indian  com  suffered  from  the  early  cold  in  a  similar  manner  to 
that  of  New  England  in  1836,  while  here  no  frost  was  seen  during 
the  whole  month.  The  heat  of  the  autumnal  months  being  consid- 
erably less  than  usual,  abridged  to  a  few  days  the  weeks  of  beauti* 
ful  "  Indian  summer"  weather,  formerly  so  common  to  this  region. 
The  amount  of  rain  and  melted  snow  is  36.75  inches,  which  is  be- 
low the  annual  average  at  Marietta.  We  have  had  more  winds 
(torn  the  easterly  points  of  the  compass,  than  in  any  preceding  year 
since  I  have  kept  a  regular  diary  of  the  weather,  which  is  twelve 
years.  What  effect  this  may  have  had  on  the  temperature  is  un- 
known. The  fluctuations  in  the  mercurial  column  of  the  barometer 
have  been  greater  than  usual.  It  was  at  the  lowest  on  the  10th  of 
March,  when  it  fell  to  28.65  inches,  during  a  gale  of  wind  and  rain 
from  the  S.  W.  The  greatest  elevation  took  place  on  the  22d  of 
December,  rising  to  30  inches,  wind  N.  W.  This  is  higher  than  I 
have  before  seen  it,  by  a  few  hundredths  of  an  inch,  making  the  ex- 
treme range  one  inch  and  thirty  five  hundredths  for  the  year.  Snow 
fell  to  the  depth  of  four  inches  on  the  16th  of  December,  but  melted 
away  in  a  few  days.  The  Ohio  river  has  been  partially  covered 
with  floating  ice  since  the  last  of  November,  and  for  a  few  days  in 
December  was  frozen  across  at  particular  bends,  with  open  spaces 
between.     It  is  now  open,  but  crowded  with  floating  ice. 

Disease  amongst  shellfish. — One  of  the  most  curious  phenomena 
of  the  year  has  been  the  fatal  effect  of  an  epidemic  disease  amongst 
the  molluscous  animals  or  shell  fish  of  the  Muskingum  river.  It 
commenced  in  April  and  continued  until  June,  destroying  millions 
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of  that  quiet  and  retiriDg  race^  which  people  the  beds  of  our  streams* 
As  the  animal  died^  the  valves  of  the  shell  opened^  and  decomposi- 
tion commencing,  the  muscular  adhesions  gave  way,  and  the  fleshy 
portion  rose  to  the  surface  of  the  water,  leaving  the  shell  in  the 
bed  of  the  stream.  As  these  dead  bodies  floated  down  with  the 
current,  the  heads  of  islands,  masses  of  6xed  drift  wood,  and  the 
shores,  in  many  places,  were  covered  with  them,  tainting  the  air  in 
the  vicinity  with  putrid  effluvia.  The  cause  of  the  disease  amongst 
the  shelly  race,  remains  as  much  a  mystery,  as  that  of  the  Asiatic 
cholera  amongst  the  human  family.  It  might  possibly  have  arisen 
from  the  slight  change  made  in  the  quality  of  the  water,  from  the 
addition  of  marine  salt,  from  the  numerous  salt  furnaces  now  in  ope- 
ration along  the  borders  of  the  river,  the  bittern  of  which,  and  more 
or  less  of  the  salt  water,  is  daily  mingling  with  the  stream.  Even 
a  slight  change  in  their  vital  element,  might  produce  disease  and 
death  amongst  molluscous  animals ;  as  in  the  atmosphere,  fatal  dis- 
eases fall  upon  man,  from  trifling  contaminations. 
Marietta,  Jan.  2, 1837. 


Art.  X. — Remarks  on  some  of  the  Gold  Mines,  and  on  parts  of 
the  Gold  Region  of  Virginia,  founded  on  personal  observa- 
tionsy  made  in  the  months  of  August  and  September,  1836;  by 

B.    SlLLIMAN. 

As  these  remarks  cannot  lay  claim  to  the  character  of  a  general 
summary,  (since  they  were  founded  on  local,  although  somewhat 
numerous  observatiqns,)  perhaps  there  can  be  no  better  course,  than 
to  give  an  abstract  of  some  of  the  most  important  reports  that  were 
made  on  the  occasion,  to  diflferent  mining  companies. 

To  those  who  are  anxious  to  be  correctly  informed,  this  proce- 
dure will  afford  a  fair  view  of  facts,  as  they  were  presented  to  the 
eye  of  an  actual  observer  and  enquirer ;  while  reference  for  more 
general  views  may  be  had  to  the  Report  of  the  Geological  Recon- 
naissance of  the  State  of  Virginia,  by  Prof.  William  B.  Rogers,  and 
to  the  more  detailed  account  which  may  be  given  by  that  gentleman, 
when  his  geological  survey  shall  have  been  finished. 

Some  details  of  topography  and  of  machinery,  and  other  local 
factS|  are  preserved  in  these  reports,  because — although  they  may 
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not  interest  the  general  reader — they  will  serve  to  give  a  more  pre- 
cise idea  of  the  acttial  condition  and  value  of  some  of  these  mines, 
and  of  the  promise  they  afford  of  being  pursued  with  advantage. 

Moss  {xnd  Busby's  Mines,"*  in  Goochland  County,  belonging  to  the 
Richmond  Mining  Company, 

The  gold  in  the  above  named  mines  is  contained  in  quartz.  In 
this  respect,  with  a  single  exception,  they  resemble  all  the  other 
gold  mines  which  I  have  seen  in  the  gold  region  of  Virginia,  where 
the  gold  is  in  place.  The  rocks  in  which  the  quartz  is  imbedded  are 
decidedly  primary,  and  belong  to  the  slaty  family.  Those  which  I 
have  seen  are  generally  varieties  of  mica  slate,  passing  occasionally 
into  argillite  and  the  subordinate  varieties  of  chlorite  slate,  talcose 
slate,  hornblende  slate,  &c.  Among  these,  as  far  as  I  have  observ- 
ed, mica  slate  is  most  predominant ;  and  much  that  is  here  usually 
called  talcose  slate,  appears  to  me  to  be  mica  slate.  It  is  indeed 
often  shining  and  smooth  in  its  scales^  but  it  wants  the  soapy  feel 
that  distinguishes  talcose  slate.  The  gold  is  therefore  (as  far  as  I 
have  seen)  to  be  referred,  primarily,  to  the  mica  slate  formation. 
The  usual  schistose  or  slaty  structure  and  stratified  arrangement  of 
this  rock,  are  here  conspicuous.  As  is  commonly  the  fact  elsewhere, 
its  position  is  inclined — frequently  at  a  high  angle  with  the  horizon ; 
forty  five  degrees,  and  more  or  less  in  different  places.  The  rock  is, 
in  general,  partially  decomposed ;  almost  always  it  is  shivered  and 
crumbly,  and  often  to  such  a  degree  as  to  form  earthy  banks — soil 
ahove — clay  farther  down,  and  still  lower  exhibiting  the  lines  of 
stratification  and  structure  belonging  to  the  original  rock,  but  so  soft 
as  to  be  easily  picked  to  pieces  or  cut. 

The  quartz  in  which  the  gold  is  contained  is,  in  this  region,  usu- 
ally spoken  of  as  being  in  veins.  It  is  perhaps  not  expedient  to 
object  to  language  that  is  in  general  use.  It  may,  however,  be 
proper  to  remark,  that,  in  strictness,  veins  intersect  and  cross  the 
strata  at  various  angles;  most  metals  are  found  in  that  situation,  en- 
gaged in  some  material  different  from  the  rock ;  this  material  is 
called  the  matrix  or  gangue  of  the  metal,  and  it  is  usually  more  or 
less  crystalline  in  its  structure,  frequently  affording  the  beautiful 
crystab  that  adorn  the  cabinets  of  mineralogy,  such  as  rock  crystal, 
fluor  spar,  calcareous  spar,  sulphate  of  barytes,  be. 

*  About  fiAy  miles  from  Richmond  and  from  Fredericksburgh. 
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Since  ray  observations  were  made,  I  have  seen, /or  the  first  timCy 
the  remarks  of  Professor  Rogers  on  this  point ;  he  regards  these  as 
true  veins  of  injection ;  his  observations  having  been  more  extensive 
than  mine,  it  is  certainly  possible  I  may  be  in  an  error ;  I  can  speak 
only  from  what  I  have  seen.  The  auriferous  or  gold-bearing  quartz 
of  the  gold  region  of  Virginia  (and,  as  far  as  I  am  informed,  of  the 
States  farther  south)  forms,  not  strictly  veins,  but  rather  beds  or  lay- 
ers— in  general  not  interfering  with,  but  conforming  to,  the  regular 
structure  of  the  slaty  rocks  of  the  country,  and  like  them,  descend- 
ing to  an  unknown  and  probably  an  unfathomable  depth.  There  is 
therefore  no  probability  that  the  quartz  will  ever  be  worked  out  to 
the  bottom  or  exhausted,  or  that  it  will  often  be  found  heaved  or 
displaced  by  fractures  and  dislocations,  usually  called  faults,  except 
so  far  as  this  accident  may  have  befallen  the  rocks  themselves.  This 
structure  makes  the  working  of  these  mines  very  simple ;  the  miner 
follows,  unerringly,  the  bed  or  layer  of  quartz ;  it  is  rarely  diminished 
to  strings  or  disappears,  and  when  that  is  the  fact,  it  often  reappears 
at  no  great  distance,  in  an  enlarge^]  size.  The  quartz  is,  therefore, 
as  regular  a  part  of  the  structure  of  the  country  as  the  slaty  rocks 
themselves,  and  when  it  is  auriferous,  (as  is  not  unfrequently  the  fact 
in  the  gold  region,)  the  gold  is  disseminated  through  it  in  spangles, 
flakes  and  points,  sometimes  visible  on  breaking  the  quartz,  but  most 
usually  entirely  invisible,  even  with  a  powerful  magnifying  glass. 
Id  far  the  greater  number  of  cases,  the  eye  detects  nothing  but 
quartz,  or  sometimes  metallic  sulphurets  of  iron,  zinc  or  lead ;  and 
the  observer,  unless  previously  instructed  in  the  case,  would  never 
suspect  the  presence  of  gold,  either  distinct,  or  in  the  metallic  sul- 
phurets. The  gold,  being  generally  disseminated  in  the  quartz  of 
this  gold  region,  it  is  obvious  that  it  must  have  been  laid  by  in  its 
stony  bed,  at  the  same  time  that  the  quartz  and  the  slaty  rocks  in 
which  it  is  contained  were  deposited.  This  fact  increases  the  proba- 
bility that  the  gold  will  not  be  exhausted  ;  no  one  can  indeed  predict 
with  certainty,  to  what  depth  it  descends  or  in  what  proportion  it 
exists  below ;  but  no  reason  can  be  assigned,  why  it  should  cease  or 
be  found  in  less  abundance  than  near  the  surface.  The  same  causes 
would  appear  to  have  been  in  operation — at  the  same  geological 
epoch,  from  the  Gulf  of  Mexico,  through  the  gold  region,  quite  to 
Maryland — perhaps  quite  to  Lower  Canada,  and  possibly  still  far- 
ther, as  some  facts  would  appear  to  indicate.  Gold  has  been  found 
in  Vermont,  Massachusetts,  and  Lower  Canada,  and,  as  is  reported, 
in  New  York,  New  Jersey,  Pennsylvania,  and  Maryland. 
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The  nature  of  this  report  precludes  discussions  of  geological  the- 
ory, and  the  omission  is  of  the  less  importance^  because  the  origin 
of  metallic  veins  and  deposits  is  still,  to  a  degree,  obscure,  and  the 
clear  light  which  now  illuminates  most  topics  of  geology,  is  here,  to 
a  degree,  wanting ;  nor  would  it  be  pertinent  or  profitable  to  recite 
the  various  hypotheses  that  have  been,  or  are  still  entertained.  It 
is  however  worthy  of  remark,  that  whether  the  quartz  veins  are,  as 
Prof.  Rogers  supposes,  true  veins  of  injection,  or  original  members 
of  the  rock,  the  probability  of  their  continuance,  and  of  their  con- 
tinuing to  be  auriferous,  is  equally  great. 

The  mines  now  under  consideration,  belong  to  what  are  called 
the  vein  mines,  in  contradistinction  from  the  deposit  mines.  The 
latter  contain  only  alluvial  gold,  or  gold,  at  least,  disengaged  from 
rock  or  vein  stones ;  it  is  obviously  not  in  its  original  connexion ;  it 
has,  doubtless,  proceeded  from  the  destruction  of  regular  veins  or  beds, 
and  of  the  rocks  which  contained  them ;  the  gold  has  either  remained 
mixed  with  the  ruins  of  the  rocks  and  the  veins,  or  it  has  been  trans- 
ported and  scattered,  sometimes  far  and  wide,  by  the  moving  power 
of  water,  and  buried  at  depths  more  or  less  considerable,  in  loose  ma- 
teriab.  Sometimes  the  gold  is  found  immediately  under  the  turf  or 
s<nl ;  this  happens,  most  frequently,  on  hills,  but  more  commonly  it 
lies  in  lower  situations  under  several  feet,  or  even  yards  of  soil,  clay 
and  gravel,  and  it  is  most  abundant  next  to  the  slate,  which  underlies 
the  whole  of  the  loose  materials,  and  which  slate  is  sometimes  soft, 
being  in  a  state  of  decomposition.  Where  the  slate  rocks  are  solid, 
and  their  strata  stand  nearly  perpendicular,  the  gold  has  been  some- 
times found  in  the  crevices  between  the  natural  layers  of  rock;  at  the 
Whitehall  mines,  in  Spotsylvania  County,  the  gold  extended  down- 
ward in  this  manner,  sometimes  to  the  depth  of  three  feet.  It  should 
be  remarked,  that  in  the  regular  vein  mines,  the  gold  is  not  confined 
entirely  to  the  solid  qnartz ;  it  is  sometimes  found  in  the  slate,  and 
both  the  rock  itself  and  the  soft  matters  proceeding  from  its  decom- 
position, are  occasionally  washed  for  gold,  with  advantage. 

The  largest  masses  of  gold  have  been  discovered  in  or  near  rivu- 
lets, or  brooks,  or  runs  of  water,  called  in  the  language  of  the  coun- 
try, branches.  In  such  situations,  pieces  have  been  found  weigh- 
ing several  ounces,  and  in  North  Carolina  several  pounds.  On  a 
branch  at  the  Whitehall  mine,  gold  of  the  value  of  $10,000  was 
found  in  the  course  of  a  few  days,  in  a  space  about  twenty  feet 
square,  and  $7,000  value  of  gold  was  found  at  Tinder's  mine,  in 
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Louisa  County,  in  the  course  of  one  week.  It  happens  not  unfre- 
quently,  that  the  vein  mines  are  discovered  in  consequence  of  wash- 
ing the  earth,  particularly  in  the  branches. 

Busby^s  Mine. — ^This  mine  is  wrought  in  solid  quartz.  A  shaft 
has  been  sunk  to  the  depth  of  6fty  seven  feet,  and  it  is  intended  to 
sink  it  to  seventy  feet,  until  it  strikes  the  vein  at  this  depth ;  thb 
vein  is  the  first  or  the  most  easterly  in  the  series.  The  thickness  of 
tlie  quartz,  as  ascertained  by  excavating  it  between  the  strata  of  rock 
in  four  proof  pits,  which  have  been  sunk  to  the  depth  of  from  twenty 
to  twenty  six  feet,  averaging  twenty  two  feet,  is  from  twelve  to  thir- 
ty inches,  averaging  from  fifteen  to  eighteen  inches.  In  consequence 
of  the  infiux  of  water,  it  has  become  necessary  to  erect  a  steam*  en- 
gine at  the  shaft ;  the  machinery  is  now  at  the  place,  protected  by 
a  good  framed  engine-house,  and  will  be  soon  in  operation ;  this,  it 
is  expected,  will  effectually  drain,  not  only  the  shaft  and  the  vein  to 
which  it  leads,  but  the  other  veins  also,  which  have  been  already 
excavated,  and  will  moreover  serve  to  work  the  mills.  The  whim* 
at  the  shaft  and  all  the  machinery  connected  with  it,  are  well  shel- 
tered by  a  good  framed  building.  There  are  also  temporary  log 
tenements  for  the  accommodation  of  the  superintendant  and  his  as- 
sistants and  laborers,  and  there  are  abundant  materials  at  band  for 
the  erection  of  other  buildings  whenever  they  shall  be  needed.  The 
quartz  in  Busby's  mine  is  very  firm — its  structure  is  coarsely  granu- 
lar, and  it  considerably  resembles  coarse  loaf  sugar ;  indeed,  at  the 
mine,  it  has  been  significantly  called  sugar  quartz ;  much  of  it  is, 
apparently,  free  from  all  foreign  matter,  except  the  inherent  gold, 
and  it  is  so  white  that  even  when  pulverized,  it  shows  no  tint  of 
eolor. 

The  quartz,  with  its  included  gold,  is,  at  the  mines,  universally  call- 
ed ore.  Strictly,  the  word  ore  should  be  applied  only  to  the  metal  of 
beds  and  veins,  and  especially  to  those  combinations  of  metals  with 
other  substances,  e.  g.  with  sulphur,  oxygen,  &c.,  by  which  their 
properties  are  more  or  less  disguised ;  and  it  is  a  liberty  of  speech, 
to  make  it  include  also,  the  stony  matrix  or  gangue  which  encloses 
the  metallic  substances  that  form  the  proper  ores.  From  necessity 
I  shall  adopt  the  language  now  in  general  use  in  the  gold  region,  and 
I  will,  therefore,  in  compliance  with  general  custom,  call  the  aurifer- 
ous quartz,  ore  of  gold. 

*  A  teehnlcal  name  for  the  machine  that  winds  the  rope. 
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lo  genera],  the  auriferous  quartz  or  gold  ore  of  Busby's  mine  is  deS' 
tkute  of  any  metallic  appearance,  the  pieces  which,  on  fracture,  pre- 
sent metallic  gold,  being  but  a  very  small  part  of  the  whole.  Hence 
the  surprise  and  delight  of  the  spectator  are  very  much  increased, 
when  be  sees  the  precious  metal  evolved  by  very  simple  processes. 
I  would  here  observe,  that  to  obtain  this,  (the  only  decisive  result,) 
all  necessary  precautions  were,  during  my  investigations,  adopted  to 
prevent  error.  Imposition  is,  indeed,  spoken  of,  and  is  said  to  have 
been  practised  in  some  cases.  It  is  however  but  justice  to  the  re- 
spectable gentlemen  and  master  miners,  with  whom  I  was  conver- 
sant in  all  these  trials,  to  say,  that  their  conduct  appeared  to  me  uni- 
formly upright  and  honorable,  and  I  believe  there  was  neither  dis- 
position nor  opportunity  for  fraudulent  practices.  There  is  no  reason 
whatever  to  doubt  that  the  results,  about  to  be  stated  in  the  case  of 
both  the  mines,  were  correct ;  if  there  were  any  error,  it  was  in  sta- 
ting the  gold  too  low,  as  it  is  certain,  that  after  every  precaution, 
some  of  it  was  lost  in  the  washing ;  still,  it  is  not  to  be  expected  that 
a  more  fiaivorable  result  will  be  obtained  in  the  large  way,  even  sup- 
posing that  the  quartz  should,  in  the  progress  of  working  the  mines, 
continue  equally  rich  in  gold,  as  the  pieces  that  were  tried ;  and  for 
practical  purposes  (aside  from  science)  it  is  always  desirable  that  trial- 
processes  should,  in  their  results,  as  nearly  as  possible,  resemble 
those  that  may  be  actually  used  in  the  large  way. 

The  quantity  of  ore  which  has  been  accumulated  at  the  Busby 
mine,  and  which  now  waits  for  the  final  operations  for  extracting  the 
gold,  was  estimated  by  the  underground  captain  of  the  mines,  at 
twelve  or  thirteen  thousand  bushels.  From  a  large  heap,  some  pie- 
ces of  quartz  were  taken  at  random.  They  were  carefully  examined 
by  a  good  magnifier,  and  not  a  particle  of  gold  or  of  any  other  sub- 
stance, except  the  quartz,  could  be  discerned.  Portions  were  knock- 
ed off  from  each,  and  were  pulverized  and  sifted.  Of  this  powdered 
quartz,  in  which,  during  the  pounding,  only  a  few  points  of  metallic 
gold  became  visible,  six  pounds  were  taken  and  washed  in  an  iron 
pan  in  the  usual  way ;  the  matters  that  were  carried  into  the  tub, 
(used  as  a  recipient,)  were  washed  several  times,  and  gold,  although 
in  decreased  quantities,  was,  in  every  instance,  obtained  from  them : 
all  these  portions  of  gold  were  then  amalgamated  with  mercury, 
which  had  been  strained  through  leather ;  the  amalgam  was  strained 
through  silk  to  separate  the  excess  of  mercury,  and  the  globule  of 
amalgam  that  remained  was  then  decomposed  by  heating  it  in  a  clean 


Digitized  by  VjOOQIC 


104  Remarks  on  the  Gold  Mines  of  Virginia. 

koD  paoy  UDtil  the  quicksilver  was  all  expelled.  The  gold  that  re- 
mained weighed  six  grains,  which  is  in  the  proportion  of  one  hun- 
dred grains  to  one  hundred  pounds,  or  one  hushel  of  the  ore.  These 
one  hundred  grains  of  gold,  at  4y*7  cents  per  grain,  the  price  paid 
at  the  United  States'  Mint,  amount  to  $4.08  for  the  one  hundred 
pounds  of  ore.  In  a  second  trial,  pieces  of  quartz  were  taken^ 
which  presented  some  points  of  metallic  gold  to  the  naked  eye ; 
they  were  not  very  numerous ;  and  still,  pieces  were  selected  which 
were  about  as  good  in  visible  metallic  gold  as  could  be  readily  found. 
Two  pounds  of  the  powder  of  this  ore,  treated  in  precisely  the  same 
manner,  yielded  six  grains  of  gold ;  this,  being  exactly  three  times 
as  much  as  in  the  former  trial,  gave  $12.25  to  one  hundred  pounds, 
or  one  bushel  of  the  ore.  Perhaps  it  is  not  to  be  supposed  that  the 
mere  accident  of  gold  being  visible  would,  of  course,  indicate  so  rich 
a  result ;  and  on  the  other  hand,  the  mere  fact  that  the  gold  is  in- 
visible, does  not,  of  course,  imply  that  the  yield  will  be  as  low  as,  or 
lower,  than  that  obtained  in  the  first  trial.  The  average  of  these 
two  trials  gives  $8.16  for  one  hundred  pounds,  or  one  bushel.  It 
is  probable  that  this  result  is  too  high  for  a  general  average ;  even 
half  this  amount  would  be  very  rich,  and  a  quarter  of  it  would  be 
very  safe,  supposing  the  expenses  of  working  the  mines  to  be  no 
greater  than  they  have  been  generally  stated  to  be. 

It  is  worthy  of  remark,  that,  by  report,  the  earth  around  the  Busby 
mine  yields,  generally,  more  or  less  of  gold  by  washing ;  and  I  saw 
this  statement  repeatedly  confirmed  by  experiments  made  under  my 
own  eye,  upon  the  loose  earth  thrown  out  from  the  pits ;  it  was  un- 
derstood to  be  that  in  which  the  quartz  veins  were  imbedded  in  the 
ground,  and  had  doubtless  proceeded  from  the  decomposition  of  the 
slaty  rocks. 

Indeed,  through  the  whole  of  the  gold  region,  I  was  assured  that 
the  loose  materials  of  the  surface  are  generally  so  far  auriferous,  that 
visible  gold  can,  in  many  cases,  perhaps  generally,  be  extracted  by 
simple  washing.  With  a  small  iron  pan,  they  wash  the  earth  in  a 
tub,  or  in  some  brook  or  branch  of  water,  and  many  persons  in  the 
gold  region  have  acquired  the  necessary  tact.  They  call  the  oper- 
ation panning,  and  the  soil,  gravel,  k,c.  is  said  to  pan  well  or  to  pan 
poorly i  according  to  the  result. 

Moss^  Mine. — This  mine  is  three  quarters  of  a  mile  from  Busby's, 
and  both  mines  are  about  fifty  miles  from  Richmond  and  fifty  three 
from  Fredericksburg.     Moss'  mine  is  situated  in  decomposed  slaty 
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rock,  the  same  which,  in  a  greater  or  less  degree,  pervades  the  gold 
re^on.  Here,  in  the  portions  nearest  to  the  surface,  the  rock  is 
completely  destroyed,  and  is  little  else  than  a  red  clay  ;*  lower  down, 
it  becomes  somewhat  firmer,  and  shews,  distinctly,  the  lines  of  stra- 
tification and  of  the  slaty  structure.  The  inclination  of  the  rock 
and  of  the  included  quartz  veins  is  about  forty  five  degrees ;  the  di* 
rection  by  compass,  is  about  N.  by  E.  and  S.  by  W.  The  diame- 
ter of  the  vein,  which  is  at  present  wrought  is,  taking  it  at  different 
places,  sixteen,  eighteen,  twenty  four,  twenty  seven  and  thirty  inches, 
ayeiaging  about  twenty  four  inches.  The  structure  of  the  quartz 
▼ein  is  distinctly  laminar ;  it  divides  easily  into  tabular  portions,  from 
half  an  inch,  to  four  or  five  inches  in  thickness,  and  these  pieces 
have  cross  divisions.  Hence,  the  quartz  is  broken  up  with  great 
ease,  especially  as  there  is  no  adherence  of  the  quartz  to  the  slate, 
and  tbereibre  blasting  is  not  needed,  nor  are  any  instruments  requi- 
ate  except  simple  picks  and  crows,  and  other  common  tools.  The 
mine  is,  at  present,  approached  by  a  single  inclined  plane  or  cov- 
ered way  thirty  one  feet  long  in  the  slant,  and  twenty  five  feet 
deep  in  the  perpendicular.  There  is  another  and  a  parallel  shaft 
fifty  feet  deep,  but  now  filled  in  the  lower  twenty  feet,  by  earth 
washed  in  by  recent  rains.  There  is  an  adit  connecting  the  two 
shafts  which  slant  in  the  direction  of  the  vein  ;  the  adit  is  seventy 
feet  long,  in  the  entire  length,  and  the  vein  is  exposed  through  this 
whole  extent*  I  had  full  opportunity  to  examine  the  vein  at  the 
bottom  of  the  mine,  and  it  is  impossible  that  one  should  be  found 
more  accessible  or  more  easily  wrought.  With  a  view  to  a  careful 
examination  of  the  proportion  of  gold,  I  caused  pieces  of  the  vein 
to  be  knocked  off  in  several  places,  at  distances  of  twelve  feet. 
From  each  of  these  pieces,  portions  were  broken,  and  being  care- 
ftilly  examined  with  a  magnifier,  no  traces  of  gold  could  be  any 
where  perceived.  They  wero  then  pounded  and  sifted,  as  in  the 
case  of  the  Busby  mine ;  nine  pounds  were  washed,  and  the  gold 
was  amalgamated  and  the  amalgam  decomposed  by  heat,  precisely 
as  in  the  former  case. 

From  the  nine  pounds  of  ore,  a  button  of  gold  was  obtained 
weighing  eleven  grains,  which  is  in  the  proportion  of  one  hundred 

•  From  which,  by  washing  and  subsidence,  a  good  and  very  useful  paint  might 
probably  be  prepared — admilting  of  various  shades  by  the  application  of  heat — 
forming  a  strong  color  for  coarse  work,  and  an  elegant  one,  if  covered  by  copal 
varnish. 
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and  twenty  two  grains  for  every  one  hundred  pounds,  or  one  busheK 
This,  at  4y',  cents  for  each  grain  of  gold  as  before  staled,  gives 
^4  98  for  one  hundred  pounds  of  the  ore. 

In  another  trial,  three  and  a  half  pounds  of  the  powdered  ore  in 
which  no  gold  was  visible,  yielded  six  grains  of  gold,  or  one  hundred 
and  seventy  one  grains  for  one  hundred  pounds,  equal  in  value  to. 
$6  98. 

A  third  experiment  on  ore  in  which  gold  was  not  visible,  produced 
five  grains  from  two  pounds,  equal  to  two  hundred  and  fifty  grains 
from  one  hundred  pounds,  and  worth  $  10  21  to  one  hundred  pounds 
of  ore.  The  average  of  the  three  trials  upon  the  ore  of  Moss'  mine 
18  ^7  39  to  the  one  hundred  pounds  of  ore  ;  and  the  average  of  the 
five  trials  made  in  the  two  mines  is  $7  70.  I  am  assured  that  when 
a  mine  yields  one  dollar  to  every  one  hundred  pounds  of  the  ore, 
(as  the  cost  of  working  *is  stated  to  be  about  one  third  of  this  sum,) 
such  a  mine  is  regarded  as  profitable,  and  as  justifying  heavy  expen- 
ditures in  machinery  and  in  operations  of  deep  mining.  At  the 
Walton  mine  which  I  visited  and  examined,  the  average  yield  has 
been,  as  stated  to  me  by  the  manager,  ^5  92*  to  the  one  hundred 
pounds  of  ore;  and  two  skillful  gentlemen  obtained  from  ore  of  that 
mine  between  twelve  and  thirteen  dollars  to  the  one  hundred  pounds, 
being  about  the  maximum  obtained  by  me  from  the  ore  of  the  Busby 
mine. 

I  forbear  to  quote  instances  of  a  much  larger  product,  stated  to  me 
as  having  been  obtained  from  the  Busby  mine,  because  the  result 
.  was  procured  by  an  officer  of  the  mines,  although  I  have  no  reason 
to  question  either  his  integrity  or  his  skill.  The  average  product  at 
Fbher's  or  Hughes'  mine,  as  stated  to  me  at  the  mine  by  Mr.  Fisher, 
is  $3  15*  for  every  one  hundred  pounds  of  the  ore,  and  I  infer  from 
his  statements  of  expenditure,  that  the  cost  is  not  over  thirty  to 
thirty  five  cents  for  every  one  hundred  pounds.  Comparisons  can- 
not be  made  with  accuracy  between  deposit  mines  and  vein  mines, 
because  the  expenses  of  working  are  so  widely  diflerent.  It  may 
not,  however,  be  useless  to  state,  that  at  the  Whitehall  deposit  mine, 
where  twenty  seven  hands  are  employed,  the  work  is  profitably  carri- 
ed on,  with  twenty  dollars  of  gdd  obtained  at  present,  in  a  day,  and  it 
is  said  that  two  cents  on  a  bushel  would  yield  a  good  return.  Being 
dependent  entirely  upon  information  obtained  since  I  came  into  the 


♦  And  now  mentioned  by  permission.    I  afterwards  cwmined  the  Walto©  mine 
at  another  visa,  and  the  report  is  annexed. 
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gold  region,  as  to  the  expense  of  working  the  mines,  I  give  on  xhh 
bead  merely  the  reports  of  others,  but,  I  would  suggest  that  the 
expense  must,  of  course,  increase  as  the  mines  are  sunk  deeper. 
It  is  true  that  experience  in  management  and  improvement  in  ma- 
chinery, operations,  and  processes,  will  tend  to  diminish  expense, 
and  increase  the  product ;  but  the  ore  may  not  continue  equally  rich, 
and  on  the  other  hand  it  may  grow  richer ;  this  is,  both  ways,  uncer- 
tain, and  as  no  human  science  or  skill  can  remove  this  ambiguity,  it 
follows  that  raining  enterprises  cannot  be  relieved  jfrom  this  hasard. 
It  »,  however,  wise  to  make  estimates  of  expenses  high,  and  of  re- 
ceipts reasonably  low,  that  the  chances  of  disappointment  may  be, 
as  &r  as  possible,  provided  against.  Should  the  trials  made  by  me, 
and  under  ray  direction  prove,  in  the  event,  to  be  a  fair  representa- 
tion of  the  average  produce  of  the  mines  of  Busby  and  Moss,  (pro- 
vided also,  that  the  expenses  have  been  correctly  reported,)  it  fol- 
lows of  course,  that  the  pro6ts  must  be  great.  Prudence  would 
suggest,  however,  that  the  estimate  should  be  made  at  a  lower  rate 
than  that  which  I  have  reported ;  if  it  were  taken  at  one  half  of 
what  was  actually  obtained,  the  yield  would  exceed  that  at  Fisher's 
mine,  which  is  understood  to  be  a  very  profitable  one ;  and  if  it  were 
estimated  even  at  one  quarter,  and  the  expenses  are  no  greater  than 
have  been  reported,  the  enterprise  could  still  be  profitably  sustain- 
ed, unless  the  interest  of  capital  should  cast  the  balance  the  other 
way. 

With  respect  to  the  sums  paid  for  the  mines,  I  am  not  called  upon 
to  speak,  nor  would  it  be  proper  that  I  should  express  any  opinion. 
I  would  simply  remark  that,  in  my  judgment,  nothing  could  be  more 
inauspicious  to  the  mining  interest  and  to  the  welfare  of  the  country, 
than  a  spirit  of  speculation  in  these  concerns.  In  an  excited  state 
of  the  public  raind,  it  is  rare  that  facts  are  correctly  reported,  or 
correctly  viewed.  The  speculator,  who  buys  merely  that  he  may  sell 
again,  is,  too  frequently,  ignorant  of  the  facts,  and  reckless  also  of 
the  consequence  in  regard  to  those  who  may  succeed  him  in  his  ob- 
ligations ;  flattering  gains  from  sales  of  stock  are  reported  from  day 
to  day  ;  the  property  rapidly  changes  hands  ;  the  public  mind  being 
morbidly  excited,  is  of  course  blinded,  and  at  no  distant  period,  ac- 
cumulated ruin  falls  heavily  upon  the  last  in  the  train.  This  is  ex- 
actly the  opposite  of  that  mental  sobriety  and  moral  rectitude  which 
ought  to  govern  men  in  all  concerns,  and  especially  in  such  transae- 
tioos  as  these;  it  is  not  too  much  to  say,  that  no  man  should  either 
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buy  or  sell  a  roiDiog  interest,  unless  he  can,  in  honor  and  conscience, 
declare  that  he  believes  it  can  be  profitably  carried  on. 

So  far  as  I  have  had  opportunity  to  observe  the  gold  mining  region 
of  Virginia,  I  am  convinced,  that  in  several  places  (and  it  is  proba- 
ble their  number  will  be  increased)  the  explorations  may  be  prose- 
cuted with  advantage,  while  in  other  cases  they  will  prove  losing 
concerns.  The  small  proprietors  of  land  should  not  be  encouraged 
to  abandon  their  regular  industry  for  gold  hunting,  and  even  when 
capitalists  associate  for  these  objects,  (which  is  certainly  the  more 
proper  course,)  prudent  men  will  be  slow  to  pledge  more  than  they 
can  lose  without  embarrassment,  certainly  without  ruin. 

In  recurring  again  to  the  mines  of  Busby  and  Moss,  I  have  to  re- 
mark that  the  land,  (consisting  as  I  am  informed,  of  one  hundred  and 
eighty  three  acres — fifty  three  to  Busby's,  and  one  hundred  and 
thirty  to  Moss',  lying  in  tracts  nearly  contiguous,)  is  well  wooded 
with  valuable  timber,  and  well  watered  for  the  purposes  of  mining 
or  of  agriculture.  The  soil  is  thin,  like  most  of  that  in  the  gold  re- 
gion ;  but  the  physical  features  of  the  country  are  favorable  to  mi- 
ning operations,  the  surface  being  formed  in  gentle  swells ;  and  good 
roads  may  be  constructed  at  a  moderate  expense.  At  Moss'  mine, 
about  one  thousand  bushels  of  ore  have  been  raised.  It  is  due  to 
the  gentlemen  charged  with  the  management  of  these  mines  to  say, 
that  I  have  been  most  favorably  impressed  by  their  intelligence,  zeal, 
and  candor ;  and  1  with  pleasure  acknowledge  my  obligations  to  them 
for  their  uniform  kindness,  and  judicious  and  useful  co-operation  du- 
ring this  investigation. 

I  am  not  willing  to  omit  a  deserved  commendation  to  the  master 
miners,  both  here,  and  at  several  other  mines  which  1  have  visited  ; 
comparing  them  with  persons  of  their  profession  with  whom  I  was 
formerly  conversant,  in  some  of  the  most  important  mining  districts 
of  England,  I  am  justified  in  saying  that  they  appear  deserving  of 
confidence. 

Mr.  Forrest  Shepherd,  a  gendeman  who  has  had  much  acquaint- 
ance with  the  gold  mines  of  Virginia,  being  present  at  the  examina- 
tion whose  result  is  given  above,  and  being  requested  by  me  to  aid 
in  the  processes,  states  in  a  published  letter,  that  at  Moss'  vein  he 
saw  the  ore  broken  from  the  rock — ^that  he  counted  every  fragment, 
and  broke  portions  in  numerous  places  from  these  same  fragments  in 
order  to  obtam  a  fair  average.    This  ore,  he  states,  was  pounded 
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under  bis  eye,  and  a  part  of  it  weighed  by  bis  own  bands,  and  tbat 
the  results  given  above,  be  believes  to  have  been  in  all  respects  cor- 
rect, both  with  regard  to  the  veins  and  the  gold  obtained  from  them. 

I%e  Walton  Mine^  in  Louisa  County^  forty  miles  S.  W.  ofFrede^ 
ricksburghf  and  belonging  to  the  Walton  Mining  Company. 

The  tract  of  land  in  which  this  mine  b  situated,  contains  one  hun- 
dred and  four  acres.  The  surface  is  formed  in  fine  swells  and  de- 
presnoDS,  presenting  hills,  bounded  by  large  curves,  and  vallies  of 
similar  shape.  The  soil  is  considered  as  good  for  agriculture ;  much 
better  than  the  average  of  land  in  the  gold  region.  There  are  sev* 
end  good  springs  of  water,  and  several  branches  or  rivulets  quite 
sufficient  for  the  washing  of  gold,  but  not  sufficiently  copious  for 
driviQg  powerful  machinery.  The  land  is  clothed  mainly  with  for- 
est ;  the  principal  kinds  of  trees  are  oak  of  several  varieties,  pine, 
hickory,  and  maple :  a  good  proportion  of  the  trees  are  large,  and 
well  fitted  for  building  or  machinery,  while  the  rest  of  the  growth  is 
good  for  fuel  and  other  ordinary  purposes.  There  are  passable 
roads,  communicating  with  the  tract  in  every  direction :  some  of 
them  are  good,  and  all  are  capable  of  being  made  so  wjth  moderate 
expense. 

The  geological  structure  is  similar  to  that  which  pervades  the  gold 
region  of  Virginia  generally,  as  far  as  I  have  seen  it.  In  this  region 
also  slaty  rocks  form  the  basis  of  the  country ;  their  strata  are  highly 
inclined :  they  are  not  however  placed  on  their  edges,  as  in  some 
parts  of  the  gold  country,  nor  dropped  down  to  a  position  approach^ 
iog  the  horizontal,  as  in  other  parts.  At  the  place  where  the  mine 
is  opened,  the  strata  form  an  angle  of  about  thirty  five  degrees  with 
the  perpendicular,  and  their  bearing,  by  compass,  is  considerably  to 
the  east  of  north.  Several  veins  of  quartz  accompany  the  strata  of 
slate,  it  is  presumed  quite  through  the  territory.  This  is  known  to 
be  the  &ct  with  the  vein  that  is  wrought,  and  it  cannot  be  reasonably 
doubted  tbat  this  is  the  fact  also  with  all  the  others,  whose  Jcnobs^ 
evidently  in  place,  and  whose  scattered  ruins  appear  here  and  there 
above  ground,  although  generally  covered  by  forest,  by  soil,  and  by 
vegetable  deposits.  These  veins  are  distinctly  traced  in  the  tract 
south,  and  it  is  believed,  also,  in  that  north ;  so  that  the  land  is  fully 
and  distinctly  marked  by  the  characteristic  features  of  the  gold  re- 
pon.    There  are  also  rich  deposits  and  veins  of  gold  in  its  immedi* 
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ate  vicinity,  as  appears  from  the  following  facts,  communicated  to 
me  by  persons  of  good  information,  although  not  by  the  parties 
themselves. 

Tinder's  mine  lies  about  two  miles  northeast  from  that  of  Walton. 
It  has  been  explored,  chiefly  by  surface  diggings,  and  washings  of 
the  gravel,  &6C.  The  excavations  of  the  surface  are  numerous  and 
extensive,  and  within  four  or  five  years  they  have  obtained  forty 
thousand  dollars,  about  seven  thousand  dollars  of  which  was  from  a 
single  depot.  A  tract  belonging  to  Jenkins  and  others,  lies  between 
Walton's  and  Tinder's,  and  also  immediately  beyond  the  latter;  firom 
the  Jenkins  tract,  by  working  in  a  careful  and  economical  way,  they 
obtain  from  two  to  three  thousand  dollars  per  annum,  and  Jenkins 
is  in  the  habit  of  substituting  a  fall-working  in  the  gold,  for  which  he 
obtains  one  thousand  dollars  annually,  as  a  compensation  for  his  to- 
bacco crop,  which  he  relinquishes  in  favor  of  the  gold.  Within  a 
few  days,  they  have  discovered  on  Jenkins'  land,  a  vein  of  quartz, 
which  is  very  rich  in  gold.  A  good  observer,  a  master  miner,  in- 
formed me,  that  he  saw  in  this  vein  of  quartz,  pieces  of  gold  project- 
ing from  it,  as  large  as  the  first  joint  of  a  finger.  In  consequence  of 
this  discovery,  so  much  curiosity  and  cupidity  have  been  excited, 
that  they  have  been  compelled  to  inundate  the  vein,  until  measures 
can  be  adopted  for  its  adequate  protection.  At  Boxley's,  near  Tin- 
der's, they  obtained,  the  first  year,  nine  thousand  dollars,  and  have 
probably  accumulated  twice  that  amount  of  gold  in  the  whole.  At 
Baker's,  near  Walton's,  they  gathered,  with  their  own  people,  about 
five  or  six  hundred  dollars  in  one  year.  At  William  Groodwin's,  a 
little  south  of  the  Walton  Mine,  they  procured,  with  their  own  hands, 
about  one  thousand  doHars,  and  at  Childs',  one  mile  and  a  half  south- 
west, they  got  three  hundred  pennyweights.  Thus  it  appears  that 
there  is  much  gold  in  the  immediate  neighborhood  of  the  Walton 
Mine ;  there  are  also  many  places  not  named  above,  and  not  far  off, 
where  gold  has  been  obtained  by  washing;  and  measures,  as  I  am 
informed,  are  about  being  taken,  to  open  some  other  places  in  this 
region,  more  effectually. 

These  facts  are  of  great  value,  as  indicating  that  the  tract  now 
under  consideration  must  also  be  auriferous,  and  were  its  real  char- 
acter in  this  respect  unknown,  we  could  scarcely  doubt  that  it  must 
resemble  its  neighbors.  But  we  are  not  left  to  conjecture.  Four 
years  have  now  elapsed  since  diggings  and  washings  for  surface  gold 
were  commenced  here  upon  three  branches,  (small  streams,)  and  the 
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precious  metal,  being  discovered  in  all  these  situations,  as  well  as  in 
Tarious  other  places  upon  the  land,  the  explorations  were,  for  some 
time  prosecuted  with  considerable  energy,  as  may  be  inferred  from 
the  diggings  in  many  places,  and  more  especially  from  the  great  piles 
of  gravel  now  lying  near  the  principal  branch.  They  remain  still, 
to  a  great  extent  unwashed,  and  it  is  believed  they  would  pay  well, 
if  subjected  throughout,  as  portions  of  them  have  already  been,  to 
the  rocker  and  to  amalgamation.  This  will  probably  be  done  at 
some  future  period  of  more  leisure  and  convenience.  That  it  has 
DOC  been  already  done,  must  doubtless  be  attributed  to  the  discovery 
very  soon  after  the  surface  gold  had  been  found,  of  the  rich  vein  of 
auriferous  quartz,  which,  with  its  contents,  will  now  claim  our  atten- 
tion. 

This  vein  has  the  same  bearing  and  inclination  as  those  already 
described  in  connection  with  the  slaty  rocks,  between  which  it  lies. 
The  vein  is  over  one  foot  in  thickness.  The  quartz  is,  in  general, 
firm  and  compact ;  occasionally  it  is  porous  and  interspersed  with 
iron  pyrites  and  a  dark  iron  ore,  probably  proceeding  from  their  de- 
composition. The  slaty  rock  is  much  decomposed— or  as  it  is  term- 
ed by  the  miners — it  is  rotten :  it  is  therefore,  at  least  in  the  upper 
strata,  easily  broken  or  cut  by  tools ;  it,  as  well  as  the  quartz  of  the 
vein,  is  much  stained  by  iron,  and  both  are,  to  a  degree,  mixed  in 
the  heaps  of  ore.  In  the  more  profound  depths  of  the  mines,  it  is 
to  be  expected  that  the  rocks  will  be  found  firm,  and  that  they  will 
require,  (as  in  many  mines  of  the  gold  region  they  now  do,)  blasting 
by  gun-powder.  As  in  penetrating  into  the  earth  we  recede  from 
the  influence  of  the  atmosphere  and  of  the  weather,  we  are  to  ex- 
pect that  both  the  vein  of  quartz  and  its  rocky  walls  will  oppose 
more  resistance  to  the  miner  than  they  do  near  the  surface.  The 
vein  of  quartz  which  has  been  worked  in  this  mine,  has  been  pene- 
tnued  by  two  shafts,  one  seventy  and  one  forty  feet  deep  :  they  are 
connected  by  two  parallel  adits — one  of  which  is  at  the  depth  of 
Ibrty  feet  and  the  other  of  seventy  ;  the  shafts  are  one  hundred  and 
five  feet  apart,  but  the  adits  are  one  hundred  and  ten  feet  long.  The 
flow  of  water  into  these  excavations  is  so  considerable,  that  a  feeble 
horse  power,  which  is  at  present  applied  by  buckets  connected  with 
the  horizontally  revolving  machine,  called  a  whim,  is  quite  insufficient 
to  keep  the  shafts  and  adits  clear.  The  ore  is  therefore  not  at  this 
time  raised  from  the  mine,  nor  is  it  now  possiUe  to  descend  into  the 
aditSi  without  several  days  of  previous  labor  in  raising  the  water. 
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As  regards  a  satisfactory  examination  of  the  true  nature  of  the  mine 
and  of  the  ore  which  it  yields,  this  is,  however,  of  no  importance ; 
for  there  is  already  above  ground  a  very  large  quantity  of  ore  obtain- 
ed both  from  the  shafts  and  adits,  giving  full  information  of  the  pro- 
ductiveness of  the  vein  and  of  the  quality  of  the  ore.  From  the 
regularity,  the  thickness,  and  the  great  extent  of  the  vein,  there  can 
be  no  reasonable  doubt  that  it  will  continue  for  a  long  time  to  aflford 
an  abundant  produce,  nor  can  any  reason  be  assigned  why  the  rich- 
ness of  the  ore  should  be  diminished.  This  is  indeed  a  point  upon 
which  human  sagacity  cannot  give  us  absolute  assurance,  and  it  must 
always  be  remembered  that  mining  operations  invariably  involve  a 
degree  of  uncertainty,  because  we  cannot  see  what  is  below,  until 
our  operations  have  penetrated  to  those  dark  recesses  and  brought  to 
light  their  hidden  treasures.  A  favorable  presumption  is,  however, 
as  well  sustained  in  this  case  as  it  can  be  in  any,  and  we  therefore 
proceed  to  the  very  important  and  responsible  duty  of  ascertaining 
the  proportion  of  gold,  which  the  ore  hitherto  raised  will  yield.  For 
this  purpose  four  trials  were  made.  1.  A  trial  was  made  upon  ore, 
believed  to  be  as  poor  in  gold  as  any  average  which  the  mine  has 
hitherto  yielded.  2.  It  was  made  upon  ore  supposed  fairly  to  rep- 
resent the  average  richness  of  that  hitherto  raised.  3.  It  was  made 
upon  ore  taken  at  random,  without  any  reference  to  its  being  either 
rich  or  poor.  4.  And  finally,  upon  selected  pieces,  showing  gold 
to  the  eye,  and  supposed  to  be  rich. 

1.  The  first  trial  was  made  upon  a  portion  of  ore,  which,  last 
year,  was  prepared  on  a  considerable  scale  for  an  average  trial.  It 
was  deemed  proper  to  re-examine  that  result,  as  the  conclusion 
drawn  from  it  was  highly  important,  and  had  deservedly  produced  a 
decisive  impression  upon  the  opinion  entertained  of  the  value  of  the 
mine.  On  that  occasion,  ninety-two  bushels  of  the  ore,  taken  pro- 
miscuously, were  roasted,  ground,  washed  and  amalgamated.  More 
than  five  hundred  dollars  were  obtained  as  the  result,  and  the  aver- 
age yield  was  $5  92  for  one  bushel,  or  one  hundred  pounds  of  ore. 
These  facts  are  given  on  the  statement  of  the  individuals  concerned 
in  the  experiment,  one  of  whom  is  still  at  the  mine.  Several  bush- 
els of  the  prepared  ore  then  used  are  also  still  there.  From  this 
residuum  six  pounds  were  taken — but  there  was  this  important  dif- 
ference in  the  trial — all  the  visible  gold  bad  been  carefully  picked 
out  during  the  pounding,  sifting,  and  other  preliminary  operations, 
and  the  material  now  used  contained  apparently  no  gold,  and  looked 


Digitized  by  VjOOQIC 


Remarks  on  the  Gold  Mtnes  of  Virgimia.  113 

indeed  like  a  mere  mass  of  Spanish  brown,  prepared  for  painting  ; 
the  color  was  darker  than  that  of  the  pulverized  ore  generally,  be- 
cause it  bad  been  operated  upon  by  fire.  The  six  pounds  of  this 
material  were  then  washed — the  gold,  now  become  visible,  was 
amalgamated,  and  when  the  mercury  was  expelled  by  heat,  there 
remained  five  grains  of  gold,  being  in  the  proportion  of  eighty-three 
grains  to  one  hundred  pounds,  or  one  bushel  of  ore,  and  having,  at 
4t7  cents  a  grain,  the  mint  price,  the  value  of  %'S  39  for  one  bun* 
dred  pounds. 

Considering  that  in  the  trial  made  in  the  large  experiment  before 
cited,  all  the  gold  was  in  the  ore,  and  that  in  this  trial  all  that  was 
visible  had  been  picked  out— considering  also  that  in  this  smaller 
trial  the  proportionate  waste  of  gold  in  washing  was  greater  than  in 
the  larger,  it  would  appear  that  the  conclusion  stated,  from  the  ex.- 
amination  of  the  ninety-two  bushels,  was  sufficiently  sustained.  Un- 
der all  the  circumstances  which  have  been  stated,  the  trial  now  made 
upon  the  six  pounds  of  the  residuum  of  the  great  experiment,  may 
be  fairly  regarded  as  standing  for  the  poorer  sort  of  ore ;  this  wtU 
more  fully  appear  by  comparison  with  the  other  trials  that  are  now 
to  be  stated. 

2.  In  addition  to  the  large  mass  of  ore  more  or  less  mixed  with 
the  slate,  and  now  lying  at  the  mouths  of  the  shafts,  there  b  in  the 
ore-house,  a  pile,  supposed  to  contain  from  twelve  to  fourteen  hun- 
dred bushels,  upon  portions  of  which  the  remaining  trials  were  made. 
The  condition  of  thb  ore  is  as  follows :  The  firm  masses  of  quartz, 
fix)m  the  size  of  a  hen's  egg  to  that  of  a  man's  fist  or  of  a  bumaa 
bead,  are  mixed  with  smaller  fragments,  and  with  the  mere  ruins 
both  of  the  quartz  and  the  slate,  more  or  less  pulverized,  and  much 
of  it  is  in  the  condition  of  powder,  or  of  the  fineness  of  common  dirt 
or  soil.  This  rude  heap  is,  to  the  eye,  quite  uninviting ;  it  looka 
like  a  pile  of  yellow  ochre,  mixed  with  dirty  quartz  stones,  and 
were  an  uninstructed  observer  to  be  assured  that  it  contains  a  great 
treasure,  even  at  the  lowest  estimate,  many  thousand  dollars,  or 
possibly  many  thousand  guineas,  he  would  consider  the  speaker  as 
trifling  with  his  understanding.  Still,  although  the  heap  exhibits  to 
the  eye,  no  appearance  of  any  metal  whatever,  except  iron  rust,  it 
iS;  without  doubt,  as  will  now  appear,  a  treasure  of  great  value. 

By  ray  direction,  a  hole  was  dug  deep  into  the  pile,  and  the  ma- 
terials being  taken  up  with  a  shovel,  promiscuously,  just  as  they 
came,  a  sufficient  quantity  of  both  large  and  small  was  pulverised 
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and  sifted.  Of  this,  six  pounds  were  taken  and  washed  in  the  usual 
way ;  the  gold  which  now  appeared  in  decisive  quantity,  where  none 
was  before  visible,  being  amalgamated,  and  the  amalgam  strained 
and  decomposed  by  fire,  amounted  to  twelve  grains  for  the  six 
pounds  of  ore ;  this,  being  in  the  proportion  of  two  hundred  grains 
to  one  hundred  pounds,  equals  $8  16  for  that  amount  of  ore. 
This  trial  would  appear  to  be  as  fair  a  one  for  the  ore-heap  as  could 
well  be  made  with  the  same  weight  of  the  materials. 

It  may  be  important  to  observe,  that  in  a  visit  to  this  mine  two 
weeks  before,  although  not  then  authorized  to  examine  it  responsi- 
bli/j  1  was  desired  by  Dr.  Benjamin  Coleman,  agent  for  the  Rich- 
mond Mining  Company,  and  at  that  time  with  me,  to  pay  some  at- 
tention to  this  mine,  that  I  might  be  the  better  able  to  judge  of  the 
mines  in  Goochland  county,  which  I  was  soon  to  yisit,  and  of  which 
an  account  is  contained  in  the  preceding  pages.  I  did,  accordingly, 
then  examine  the  condition  of  the  ore  of  the  Walton  Mine,  so  ftr  as 
to  cause  portions  to  be  pulverized  and  washed  from  various  parts^ 
inside  and  outside  of  this  ore-heap,  and  there  was,  in  every  instance, 
a  yield  of  gold  so  striking  to  the  eye,  that  had  the  amalgamation  and 
extraction  been  finished  in  the  way  above  described,  I  cannot  doubt 
that  the  result  would  have  been  substantially  the  same  with  that  now 
obtained.  These  facts,  taken  in  connexion,  leave  then  no  doubt  as 
to  the  average  richness  of  this  pile  of  ore,  and  of  course  of  the  vein 
firom  which  it  is  derived. 

3.  The  third  trial  was  made  upon  pieces  of  solid  quartz,  taken  at 
random  from  the  heap  of  ore ;  no  gold  was  observed  upon  them,  but 
on  being  pulverized  and  washed,  the  powder  showed  gold  richly,  for 
when  the  usual  process  by  amalgamation  and  evaporation  was  finish- 
ed, six  pounds  of  the  material  yielded  thirty  grains  of  gold,  answer- 
ing to  five  hundred  grains,  and  equivalent  to  $20  41  for  one  hun- 
dred pounds,  or  one  bushel. 

4.  The  fourth  and  last  trial  was  made  upon  pieces  of  the  quartz, 
selected  on  account  of  their  showing  gold  to  the  naked  eye :  no  pie- 
ces were  admitted  which  did  not  exhibit  one  point  or  more  of  gold  ; 
few  showed  more  than  two  points,  and  generally  they  were  not  lar- 
ger than  the  head  of  a  common  pin.  Of  this  lot  of  ore  when  pul- 
verized, four  pounds  were  taken  and  washed  and  amalgamated  ;  the 
product  of  gold  was  one  hundred  and  thirty-one  grains,  in  the  ratio 
of  thirteen  hundred  and  ten  grains  for  one  hundred  pounds,  and 
equivalent  in  value  to  $133  73. 
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The  product  of  the  four  trials  was — 

1 .  For  one  hundred  pounds,      «         •         ^        .  ^3  39 

2.  «             "            «           .         .         .         .  8  16 

3.  *"            "            "          •         •         .         .  20  41 

4.  "             "            "           .         .         .         .  133  78 


$165  69 

Divbbn  by  ibur  gives  the  average  $41  42  for  one  hundred 
pounds. 

This  result,  startling  as  it  is  from  its  magnitude,  is,  I  am  certain, 
below  the  truth,  because  some  of  the  gold  was  lost  in  the  washings. 
That  there  was  no  imposition  is  equally  certain.  I  went  with  the 
master  miners  to  the  ore-house  the  moment  of  my  arrival :  the  pro- 
cesses  were,  from  beginning  to  end,  conducted  under  my  constant 
inspection  and  that  of  two  confidential  companions,  and  during  this 
time  the  ore-house,  including  every  thing  relating  to  the  processes, 
was  double-locked  whenever  I  left  it,  and  the  keys  were  always 
about  my  person  until  we  resumed  our  work,  nor  did  I  ever,  at  any 
moment,  leave  the  premises  while  they  were  open. 

It  may  be  added  also,  that  the  character  of  the  master  miners 
places  them  above  all  suspicion,  and  neither  they  nor  any  one  con- 
cerned in  assisting  in  the  labor,  had  the  smallest  interest  in  the  re- 
sult. 

1  can  truly  say,  that  I  could  have  wished  the  product  had  been 
less  rather  than  more,  tor  I  greatly  fear  the  effect  on  the  community 
of  the  golden  dreams  which  it  may  produce,  and  therefore  repeat 
the  cautions  already  thrown  out.  I  would  suggest,  that  an  average 
much  lower  than  that  actually  obtained,  should  be  the  one  adopted, 
to  be  acted  upon.  It  would  certainly  be  wise  to  throw  the  fourth 
trial  aside,  as  one  which,  although  it  may  be  sometimes  exceeded  at 
this  mine,  (which  I  am  informed  has  been  the  fact,)  may  not  often  be 
attained,  and  never  except  upon  selected  or  accidental  specimens. 
The  three  first  trials  would  appear  to  give  results  such  as  may  often 
be  looked  for ;  their  average  is  $  10  32  to  the  one  hundred  pounds  of 
ore,  but  it  would  probably  be  unwise  to  form  any  important  arrange- 
ments even  upon  this  result.  It  is,  I  suppose,  certain,  that  one  far 
below  this,  even  as  low  as  that  obtained  in  the  first  trial,  would  form 
a  very  safe  basis  of  proceeding,  granting  that  speculation  has  not 
enormously  enhanced  the  price  of  the  stock.  As  to  this,  as  I  can 
form  no  calculations  whatever,  I  wish  distinctly  to  disclaim  any  re* 
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spoDsibility  for  its  results.  My  duty  is  performed,  iu  all  the  cases 
in  wbicb  I  have  beeu  charged  with  inquiries  concerning  the  gold 
mines  of  Virginia,  when  I  have  correctly  and  faithfully  reported  their 
actual  condition,  and  the  produce  in  gold  of  those  portions  of  the  ore 
which  I  have  examined.  That  the  Walton  Gold  Mine  and  many 
others  in  Virginia  may  be  profitably  wrought,  admits  of  no  doubt — 
provided,  that  in  all  cases,  good  judgment,  sound  economy,  compe- 
tent skill,  adequate  machinery,  and  strict  fidelity,  combine  their  salu- 
tary influence ;  otherwise,  the  result  may  be  calamitous,  and  the 
discovery  of  the  precious  metal  in  Virginia  may  prove  a  curse,  in- 
stead of  a  blessing.  There  can,  however,  be  no  reason  for  believ- 
ing that  these  interests  will  be  abandoned.  They  will  be  pursued 
with  sobriety,  and  in  many  insunces  with  success.  The  enterprises 
are  still  in  their  infancy ;  experience  will,  in  this  case,  as  in  other 
cases,  prove  the  best  instructress ;  in  all  probability,  many  rich  gold 
deposits  and  gold  veins  remain  to  be  discovered  both  in  Virginia  and 
in  other  States,  and  our  country  may  confidently  expect  from  its 
own  territory,  here  and  elsewhere,  sufficient  supplies  of  gold  for  its 
coinage,  for  the  demands  of  the  arts,  of  ornament,  and  of  use,  and 
not  improbably  for  exportation. 

Prof.  Rogers,  of  the  University  of  Virginia,  inspected  this  mine  in 
April,  1836,  in  company  with  Mr.  Forrest  Shepherd:  they  give 
the  following  results. 

1.  In  the  lower  adit  leading  from  the  main  shaft,  which  was  ex- 
amined throughout,  the  auriferous  vein  of  quartz  rock  presented  a 
very  uniform  thickness,  varying  from  a  little  more  to  a  little  less  than 
twelve  inches  in  width. 

2.  The  ulcose  rock,  underlying  the  vein,  is  also  auriferous  to  a 
d'lstance  of  six  inches,  and  sometimes  more,  from  the  quartz. 

Prof.  Rogers  was  strongly  impressed  with  the  continued  yield  of 
gold  obtained  from  the  quartz,  by  pulverizing  and  washing,  and 
by  the  uniform  dissemination  of  the  gold  throughout  the  quartz,  and 
the  lower  enclosing  rock.  From  forty  seven  pounds  of  the  ore  6.5 
pennyweights  of  gold  were  obtained  by  amalgamation  and  evapora- 
tion of  the  quicksilver,  giving  nearly  14  pennyweights  to  the  one 
hundred  pounds ;  a  result  which  coincides  remarkably  with  some  of 
those  obtained  by  me. 

Mr.  Shepherd  remarks,  that  by  diligent  search,  no  gold  of  any  im- 
porunce  has  been  found  either  eastward  or  westward  of  Walton's 
tract. 
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The  Cvlpeper  Mine,  belonging  to  the  Culpeper  Mining  Company. 

The  mine  is  situated  eighteen  miles  west  of  Fredericksburgh,  upon 
the  river  Rapidan,  a  few  miles  above  its  confluence  with  the  Rappa- 
hannock. The  tract  is  stated  to  contain  five  hundred  and  twenty  four 
acres,  of  which  about  two  hundred  are  in  forest ;  a  fair  proportion  of 
the  woodland  is  covered  by  pine  and  oak  trees,  of  large  sFze,  and 
excellent  quality ;  the  oak  affords  timber  of  the  best  kind  for  ma- 
chinery, and  the  pine,  (chiefly  of  the  red  heart  kind — most  of  it 
being  heart,)  is  admirably  fitted  for  the  construction  of  the  buildings. 
This  species  of  pine  is  understood  to  be  confined  to  a  small  portion 
of  country.  The  rest  of  the  forest-growth  is  fitted  for  fuel  and  other 
common  purposes. 

The  soil  of  the  tract,  like  that  prevailing,  generally,  through  the 
gold  region  of  Virginia,  is  thin. 

The  surface  is  varied  ;  the  portion  nearest  to  the  great  public  road^ 
leading  to  Culpeper  Court  House,  is  nearly  level :  that  upon  and 
near  to  the  river  is  formed  in  fine  undulations,  with  hills  which  rise 
one  hundred  and  thirty  feet  above  the  Rapidan,  and  afford  great  fa- 
cilities for  mining.  These  hills  are  similar  to  others  on  the  opposite 
side  of  the  river  ;  and  they,  with  the  intervening  vallies — ^the  wood- 
lands— the  cultivated  fields  and  the  stream,  form  striking  features  in  a 
varied  and  beautiful  landscape.  While  the  river  Rapidan  affords  most 
abundant  hydraulic  power,  for  mills  of  every  description,  and  washes 
the  entire  boundary  line  of  the  tract  on  one  side — a  considerable 
rivulet  or  branch  called  Patrick's  Run,  passes  through  the  land,  fur- 
nishing every  facility  for  washing  the  ore,  and  even  considerable  re- 
source for  machinery. 

The  buildings,  of  every  description,  are  of  a  better  construction 
than  are  generally  found  at  the  gold  mines ;  with  scarcely  an  excep- 
tion, they  are  framed  substaiuially,  and  clap-boarded ;  there  are 
bouses  for  the  miners  and  laborers,  besides  inferior  cabins :  there  is 
a  good  blacksmith'Sj  shop  and  store-room  adjoining;  an  ore-house 
property  secured — a  magazine  for  powder  and  other  valuable  things, 
situated  on  a  high  point,  at  once  conspicuous  and  completely  detach- 
ed, and  in  all  the  arrangements,  attention  has  evidently  been  paid  to 
the  morals  and  decent  manners,  as  well  as  to  the  comfort  of  the  peo- 
ple. There  are  two  ore-yards  faced  with  substantial  stone  walls, 
and  properly  levelled :  they  are,  of  course,  contiguous  to  the  principal 
adits  or  mouths  of  the  mine. 
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The  hydraulic  power,  already  mentioned,  will  soon  be  turned  to 
great  account,  by  the  various  constructions  now  in  great  forwardness. 
The  entire  river  Rapidan,  here  about  three  hundred  feet  wide  and 
three  feet  deep— is  raised  by  a  dam,  now  nearly  6nished,  near  the 
uppermost  point  of  the  tract  of  the  Company.  The  dam  is  two 
hundred  and  twenty  five  feet  long,  besides  the  abutments,  which  are 
one  hundred  and  sixty  feet  more,  making  four  hundred  and  twelve 
feet.  The  height  of  the  dam  is  in  front  nine  feet — rising  six  feet 
above  the  water  below ;  the  water  above  the  dam  is  eight  feet  deep, 
and  below  it  is  three  feet. 

The  object  of  the  dam  is  to  turn  the  water  into  a  canal  which  runs 
along  the  left  bank  of  the  river,  for  the  distance  of  five  thousand  four 
hundred  feet— over  one  mile.  This  canal,  which  is  already  to  a 
great  extent  excavated,  is  from  eighteen  to  twenty  feet  wide  at  top, 
and  nine  feet  at  bottom,  and  fitted  for  a  depth  of  water  of  seven  feet. 

The  river  will  be  led  into  it,  through  a  very  strong  gate-way,  sup- 
ported by  a  powerful  frame-work. 

The  amount  of  water-power  secured  by  this  canalj  is  so  great,  that 
several  mills,  in  addition  to  those  now  in  construction,  might  be  dri- 
ven by  it.  A  saw-mill  for  the  purposes  of  the  mine,  is  in  the  course 
of  construction,  above  two-thirds  of  the  way  down  the  canal ;  it  will 
be  supplied  by  a  lateral  cut.  The  building  is  forty  five  feet  by  four- 
teen ;  it  will  contain  one  saw,  which  will  cut  one  thousand  five  hun- 
dred feet  of  inch  plank  in  a  day. 

The  stamping  and  amalgamating  mills,  for  which  mainly  the  canal 
is  excavated,  are  to  be  contained  in  a  building  sixty  four  feet  by  thirty, 
of  very  strong  timber,  thoroughly  framed.  It  has  a  basement  story 
of  twelve  feet  high,  substantially  built  of  stone.  The  water  wheel  is 
sixteen  feet  by  nine,  and  is  undershot.  It  will  carry  twenty  heavy 
stamps,  for  crushing  the  ore,  and  the  number  may  be  doubled.  There 
is  room  and  power  enough  for  Chilian,  Tyrolese  and  Araster  mills, 
if  the  latter  are  desired  ;  but,  it  is  intended  to  annex  the  simple 
amalgamating  bowls  of  Mr.  Hitz,  the  skillful  machinist,  whose  work 
in  this  mill  does  him  great  credit,  both  for  its  strength  and  ingenuity, 
and  it  is  said  that  his  amalgamating  bowls  are  very  effectual,  while 
they  are  comparatively  cheap  and  simple. 

The  mining  operations  are  considerably  advanced,  and  are  con- 
ducted by  Mr.  Hitz,  with  regularity  and  skill.  The  elevation  of  the 
ground  into  hills,  rising,  as  already  stated,  one  hundred  and  thirty 
feet  above  the  river,  presents  great  advantages  for  drainage,  and  for 
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working  the  mines  in  other  respects.  There  are  various  shafts  for- 
merly excavated  by  Hempstead  and  others — most  of  which,  being 
neglected,  have  fallen  in,  or  are  in  a  state  of  dilapidation,  so  that 
they  require  no  particular  notice. 

A  capacious  shaft  is  now  in  the  course  of  being  excavated,  in  the 
highest  part  of  the  hill  nearest  to  the  river.  Its  dimensions  are  ten 
feet  by  four,  and  its  depth  is,  at  present,  fifty  seven  feet :  it  is  sink- 
ing, at  the  rate  of  two  feet  a  day,  and  it  will  continue  to  descend, 
until  it  meets  the  adits  from  the  opposite  sides  of  the  hill  entering  at 
its  base.  The  shaft  will  probably  be  one  hundred  and  twenty  feet 
deep.  At  the  depth  of  forty  feet,  there  is  a  tunnel,  branching  off  on 
both  sideS;  from  the  shaft ;  it  is  in  the  whole  thirty  five  feet  long, 
pursuing  the  course  of  the  vein,  which  b  from  eight  inches  to  twenty 
lour,  and  even  to  thirty  inches  wide  :  the  tunnel  is  timbered,  as  far 
as  is  necessary,  and  is  six  feet  by  two  and  a  half  in  the  clear.  The 
shaft  also  is  thoroughly  timbered  and  planked,  and  furnished  with  a 
good  ladder  and  a  strong  windlass,  rope,  and  buckets,  so  as  to  afibrd 
all  necessary  security.  The  passage-way,  in  which  the  ladder  is 
suspended,  is  partitioned  off  from  the  rest  of  the  shaft.  At  the  bot- 
tom of  the  shaft,  the  vein  is  from  six  to  fifteen  inches  wide.  In  each 
of  the  two  hills  in  which  the  mining  operations  are  carried  on,  there 
are  two  adits.  Beginning  with  the  hill  nearest  to  the  river — at  or 
near  its  base,  and  about  twenty  or  twenty  five  feet  above  the  level  of 
the  river,  an  adit  has  been  opened  into  the  hill,  with  the  intention  of 
communicating  with  the  shaft  already  described.  This  adit  is  wdl 
timbered  and  planked,  so  as  to  be  perfectly  seeure :  the  planks  are 
two  inches  thick  and  the  dimensions  in  the  clear  are  six  feet  by  two 
and  a  half;  its  length  at  present  is  one  hundred  and  twenty  three 
leet,  and  it  is  increasing  at  the  rate  of  three  feet  per  day — varying 
however  with  the  hardness  of  the  rock.  There  are  two  cross-cuta 
in  the  adit  intended  for  exploration,  and  they  serve  also  as  a  refuge 
for  the  miners,  from  the  fragments  thrown  off  in  blasting :  their 
length  is  fourteen  feet  for  the  one,  and  twenty  eight  for  the  other. 
The  adit  is  floored  with  timber  and  plank,  and  there  is  a  free  pas- 
sage under  it  of  six  inches  deep  or  more,  for  the  discharge  of  water 
and  for  ventilation :  this  purpose  it  answers  extremely  well — the 
current  of  air  being  so  strong  beneath  the  floor  as  to  blow  out  a  light- 
ed candle,  when  placed  at  its  mouth.  This  mode  of  ventilation  is 
so  e&ctual,  that  an  adit  can  (in  the  opinion  of  Mr.  Hitz,)  be  driven 
one  thousand  feet  into  a  hill,  without  smking  a  shaft  to  meet  the 
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level.  The  adit,  just  described,  is  named  No.  1,  and,  as  already 
stated,  will  be  driven  in  to  meet  the  shaft. 

The  adit  opposite  to  this,  on  the  other  side  of  the  hill,  is  named 
No.  2,  and  is,  in  all  respects,  similar  to  No.  1— except  that  there  is 
a  deviation  of  the  vein,  nearly  one  hundred  feet  from  the  mouth  of 
the  adit,  which  causes  an  abrupt  ofiset  of  seven  feet  to  the  left, 
where  the  vein  is  recovered.  The  entire  length  of  this  adit  is,  at 
present,  one  hundred  and  seventeen  feet,  and  wlien  finished,  it  will, 
like  No.  1,  strike  the  shaft  common  to  the  two  adits,  forming  one 
continued  communication,  which  will  completely  perforate  the  hill^ 
and  afford  a  passage  through,  from  side  to  side.  The  vein  in  this 
adit  is  two  and  a  half  feet  wide,  measured  in  two  places.  In  adit 
No.  1,  the  vein  was  less  perfect,  being  divided  into  strings  or  ramifi- 
cations. From  No.  1,  about  four  hundred  bushels  of  ore  had  been 
taken.  The  ore  at  the  shaft  and  at  the  other  adits,  was  not  estima- 
ted, but  its  quantity  was  very  considerable.  Adit  No.  3,  is  carried 
into  Hempstead's  hill :  its  mouth  is  immediately  opposite  to  that  of 
adit  No.  2,  and  it  is  separated  from  it  only  by  a  small  branch  of  wa- 
ter :  it  is  in  fact  a  continuation  of  the  two  adits  1  and  2.  No.  3  is, 
io  form  and  cross  dimensions,  like  the  others ;  it  is  one  hundred  and 
fourteen  feet  long ;  it  is  very  strongly  timbered  with  oak  posts  and 
two  inch  plank.  Adit  No.  4,  is  on  the  southeast  side  of  this  hill, 
and  its  course  is  at  right  angles  to  No.  3  :  it  enters  at  a  lower  level, 
probably  twenty  or  twenty  five  below,  and,  like  No.  3,  is  intended 
to  strike  Hempstead's  old  shaft  on  the  top  of  this  hill,  and  near  its 
centre,  which  shaft  may  be  opened  again. 

In  addition  to  the  adits  already  described,  another  has  been  open- 
ed, a  little  to  the  northwest  of  No.  3  :  it  is  called  the  dust-vein,  as 
the  ore  is  obtained  from  it  in  a  powdered  state,  at  least  in  part.  This 
adit  has  been,  as  yet,  driven  only  a  few  feet  into  the  hill — but  it  dis- 
closes a  vein  about  six  feet  wide,  which  is  found  to  be  rich  in  gold. 
This  appears  not  to  be  the  entire  breadth  of  the  vein :  there  is  an 
additional  mass  of  quarts  in  place,  by  the  side  of  this  adit,  and  not 
yet  excavated,  which  is  Tour  feet  wide — making  a  vein  in  the  whole, 
(with  the  addition  of  the  dust  vein  of  which  it  appears  to  be  a  part,) 
ten  feet  wide.  This  vein  is  doubtless  a  distinct  one  from  that  in  which 
adits  No.  1  and  2  are  excavated.  Of  these  veins  we  are  sure,  and 
probably  others  will  be  hereafter  disclosed.  There  can  be  no  rea- 
sonable doubt,  that  the  knobs  and  other  fixed  masses  of  quartz  ob- 
served in  numerous  places,  here  and  there,  ou  the  tract,  are  parts  of 
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ffeins  in  plaee^  and  that  the  loose  fragments  of  quartz  which  are  scat- 
tered in  profusion,  upon  various  parts  of  the  ground,  are  attributable 
to  a  similar  origin. 

The  main  vein,  hitherto  worked  in  this  tract,  appears,  in  some 
places,  prone  to  divide  into  strings  :  sometimes  several,  perhaps  not 
longer  than  a  finger,  proceed  parallel,  or  nearly  so,  being  separated 
ooiy  by  portions  of  the  slaty  rock  :  their  separation  appears,  in  gen- 
era], to  be  only  temporary ;  for  the  greater  part,  they  again  cod« 
verge,  and  unite  in  a  main  vein,  and  the  gold  is  observed  to  be  more 
abundant  in  these  strings  than  in  larger  veins.  There  is  much  iron 
accompanying  the  ore  of  gold.  It  imparts  a  red  color,  more  or  less 
intense,  and  the  pulverized  quartz  is  almost  always  red  or  brown. 
There  is  here  an  iron  ore  regarded  by  some  as  a  hydrated  oxide.  It 
appears  to  have  proceeded  from  the  decomposition  of  iron  pyriteSi 
which,  in  many  places,  are  still  found  fresh  and  brilliant ;  in  other  in* 
stances,  splitting,  rusting,  and  undergoing  decomposition,  the  result  of 
which  is,  that  a  portion  of  this  mineral  passes  off  in  the  form  of  sul* 
pbate  of  iron  or  copperas,  which  water  easily  dissolves,  while  a  large 
portion  remains  in  the  form  of  a  vesicular  and  corroded  dark  brown  or 
red  oxide.  So  far  as  this  ferruginous  matter  contains  gold,  it  is  doubt- 
less  derived  from  the  iron  pyrites,  which  appears  to  be  more  or  less 
auriferous,  and  when  it  is  decomposed,  the  gold,  being  insoluble  ei- 
ther in  the  water  or  in  the  sulphuric  acid  which  is  generated,  remains 
mixed  with  the  oxide  of  iron,  that  constitutes  the  residuum.  There 
is,  in  some  cases,  a  gradual  passage  from  the  brilliant  yellow  pyrites 
into  this  brown  or  black  iron  ore. 

The  strata  found  in  this  tract,  are  varieties  of  slate  and  of  various 
other  rocks,  frequently  associated  with  this  primary  family.  They 
are  remarkable  for  being  placed  in  a  position,  nearly  or  quite  per- 
pendicular :  the  strata  stand  on  edge,  or  if  inclined,  they  form  but  a 
small  angle  with  a  vertical  line,  and  consequently,  nearly  or  quite, 
a  right  angle  with  the  horizon. 

This  position  of  the  rocks  is  very  advantageous  to  the  working  of 
the  mines,  because,  the  veins  of  auriferous  quartz,  being  laid  be- 
tween the  layers  and  strata  of  the  rock,  are  therefore,  like  it,  nearly 
or  quite  perpendicular— consequently,  the  working  of  the  vein  cre- 
ates a  vertical  adit,  in  which  the  miners  can  stand  erect,  and  when 
it  b  wrought  quite  to  the  surface  of  the  ground,  the  opening  will  be 
a  perpendicular  fissure,  of  easy  access. 
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The  direction  of  the  strata  by  compass,  here  conforms  to  the  gen- 
eral geological  structure  of  the  gold  region,  and  of  the  contioent, 
being  about  N.  by  E.  and  S.  by  W. 

That  the  gold  region  of  Virginia,  although  of  very  unequal  value, 
is,  on  the  whole,  rich  in  the  precious  metal,  admits  of  no  doubt.  It 
appears  also,  from  satisfactory  evidence,  that  much  gold  has  beeo 
already  taken,  from  this  vicinity,  on  both  sides  of  the  Rapidan  river. 
Gold  is  obtained  in  probably  all  the  branches.  Hempstead  gather- 
ed from  the  hill  and  chiefly  from  the  shaft  which  bears  his  name,  in 
1831  and  '32,  about  ^4,000,  and  nearly  $3,000  of  this  was  ob- 
tained in  sixty  days :  he  was  aided  by  only  two  men,  two  boys,  and 
a  two-ox  team,  and  his  excavations  were  not  very  considerable. 
Large  sums  have  been  taken  from  tracts  on  the  opposite  side  of  the 
river.  Ten  branches  that  were  examined  on  this  bank,  all  afforded 
gold  ;  and  out  of  about  one  hundred  washings,  almost  all  were  suc- 
cessful. On  Grimes*  land,  two  or  three  miles  from  the  river,  12  of 
$15,000  were  obtained;  and  on  Greenwood,  not  less  than  $40,000. 
Judge  Coulter,  immediately  opposite,  has  taken  up  10  or  $12,000, 
and  is  obtaining  more.  The  greater  part  of  this  gold  was  found  by 
washing  alluvial  matters.  On  Greenwood  there  was  a  rich  yield 
from  a  vein,  and  there  are  auriferous  veins  on  all  the  above  named 
tracts. 

But  the  question  of  deepest  interest  is,  what  proportion  of  gold  may 
be  reasonably  expected  from  this  mine — from  its  auriferous  quartz  and 
their  contents,  and  from  the  rocks  themselves  as  far  as  they  bear  goldi 
Mining  operations  are  always,  to  a  degree,  uncertain  in  their  results. 
No  knowledge  or  sagacity  can  enable  us  to  decide,  with  absolute  cer- 
tainty, on  the  proportion  of  the  desired  treasure,  which  lies  below ; 
it  may  diminish — it  may  increase — it  may  vanish.  In  a  countrj 
whose  geological  structure  is  uniform  like  the  region  before  us — 
where  the  veins  appear  to  be  subject  to  little  irregularity  and  to  con- 
stitute an  important  and  probably  an  original  feature  of  the  rockSy 
we  can  discern  no  reason  why  their  metallic  contents,  and,  in  the 
present  instance,  why  the  proportion  of  the  precious  metal  should 
diminish.  That  it  is,  however,  very  unequally  distributed  in  tbe 
veins  is  manifest,  and  therefore  a  trial  made  in  a  single  place  might 
afibrd  a  result  either  too  discouraging,  or  too  flattering.  With  a 
view  of  avoiding,  as  far  as  possible,  this  source  of  error,  portions  of 
the  ore  were  taken  from  various  places ;  in  the  veins  at  the  bottom 
of  tbe  shaft,  and  at  tbe  end  of  the  adits ;  and  also  from  the  heaps 
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that  had  been  thrown  out  of  the  mine.  From  fourteen  or  fifteen 
localities,  including  a  great  number  of  specimens  and  ore  of  all  va- 
rieties, portions  were  knocked  from  each  piece,  crushed,  ground  and 
sifted :  they  were  then  washed  in  pans  in  the  usual  way :  gold,  in 
every  instance,  became  visible  to  the  naked  eye  in  consequence  of 
the  washing,  although  little  or  none  could  be  discerned  in  the  frag- 
ments, even  with  the  aid  of  a  good  magnifier.  The  gold,  of  all  the 
washings,  was  then  brought  together  and  amalgamated  with  mercury 
that  had  been  previously  distilled ;  the  amalgam  was  freed  from  re- 
dundant mercury,  by  straining  it  in  leather ;  and  being  then  decom- 
posed by  heat,  so  as  to  expel  all  the  quicksilver,  the  remaining  gold 
was  carefully  weighed. 

Eleven  pounds  of  the  mixed  ores,  thus  treated,  gave  a  little  over 
four  grains  of  gold,  which  is  in  the  proportion  of  thirty-seven  grains 
to  one  hundred  pounds,  or  one  bushel  of  the  ore— equalling  in  value, 
at  the  mint  price  of  4  j'^  cents  for  one  grain — one  dollar  and  fifty 
unit. 

Another  trial,  upon  a  small  number  of  pieces,  gave  one  grain  of 
gold  from  five  pounds  of  the  mixed  ores :  this  is  in  the  proportion  of 
82  cents  for  one  hundred  pounds  of  ore. 

In  still  another  experiment,  ore  was  taken  from  a  vein  considered 
as  decidedly  rich,  but  shewing  no  visible  gold.  Two  pounds  of  this 
ore  gave  two  grains  of  gold,  being  the  proportion  of  one  grain  to  one 
pound— or  one  hundred  grains  to  one  hundred  pounds  of  ore,  and  in 
value  equal  to  $4  08. 

The  average  of  the  two, first  and  lowest  trials,  gives  $1  16  to  the 
one  hundred  pounds  of  ore:  the  average  of  the  three  trials  is  $2  13 
to  the  one  hundred  pounds  of  ore. 

The  average  of  the  two  most  favorable  trials  is  $2  79  to  the  hun- 
dred pounds.  I  ought  not  to  omit  to  state,  that  from  a  small  quan- 
tity, perhaps  two  ounces  of  very  unpromising  fragments,  a  very  rich 
washing  of  gold  was  obtained  in  my  presence,  far  surpassing  the  re- 
sults which  I  have  above  reported. 

It  has  been  already  stated,  that  from  information  received  from 
many  quarters,  respecting  the  expense  of  working  the  mines,  it  would 
appear  that,  in  general,  it  does  not  exceed  30  to  35  cents  on  one 
hundred  pounds  of  ore,  and  consequently  the  average  trial  on  the 
large  number  of  pieces  presents  a  favorable  result  as  regards  the 
prospects  of  this  mine.  This  is  probably  the  trial  which  is  most  to 
be  relied  upon,  and  it  was  certainly  a  severe  experiment  for  the 
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mioe.  It  may  be  regarded  as  affording  as  fair  an  approxicnatroo  to 
the  real  productiveness  of  the  mine  as  can,  at  present,  be  obtained ; 
for  the  ores  were  taken  from  every  place  in  the  hills  where  any  dig- 
gings had  been  made,  and  no  allowance  was  admitted  for  waste  in 
washing.  That  this  waste  was  of  some  moment,  appears  from  the 
&ct,  that  on  washing  again  the  matter  which  had  flowed  from  the 
pans,  a  small  portion  of  gold  was,  in  every  instance,  obtained,  even 
when  the  washings  were,  again  and  again,  repeated,  on  the  success- 
ive overflows  of  the  pans. 

This  fact,  always  observable  in  a  greater  or  less  degree,  in  the 
washing  of  the  gold,  deserves  to  be  particularly  insisted  on  here.  It 
is  certain  that  an  important  proportion  of  the  very  6ne  particles  of 
gold  is  usually  lost  in  the  washings.  Those  who  are  expert  in  this 
manipulation  find,  that  a  fourth,  and  even  a  fifth  or  a  sixth  washing 
will  yield  a  valuable  portion  of  fine  gold. 

This  occurs  more  generally  in  the  pyritical  ores  in  which  the  gold 
is  imbedded  in  excessively  fine  particles.  This  mass  when  reduced 
to  fine  powder,  gives  a  residuum  of  oxidized  iron,  (commonly  called 
black  sand,)  equal  almost,  in  weight,  to  the  fine  gold,  the  latter  being 
malleable  or  flattened,  while  the  former,  being  brittle,  remains  round- 
ed or  angular ;  in  washing  this  mixture  in  the  pan,  the  gold  gener- 
ally remains  on  the  upper  side  of  the  mass,  and  is  therefore  more 
liable  to  be  washed  off  by  the  slightest  ripple  of  the  water.  On  the 
other  hand,  when  the  gold  is  imbedded  in  quartz  ores,  especially 
those  with  fine  fractures,  called  in  Virginia  sugar  ore — more  properly- 
granular  quartz,*  the  gold  being  of  a  similar  form,  is  more  quickly 
disengaged,  and  appears  in  larger  grains.  On  the  contrary,  the  fer- 
ruginous grains  or  iron  sand  are  so  fine  as  to  be  scarcely  visible,  and 
are  invariably  found  at  the  bottom  of  the  mass  or  residuum,  and  tliere- 
fore,  as  well  as  on  account  of  their  greater  weight,  are  much  less 
liable  to  be  carried  ofif  by  the  ripple  of  the  waters.  In  the  purer 
quartz  ores,  ordinary  care  in  the  use  of  the  pan  will  recover,  at  the 
first  washing,  a  much  greater  proportion  of  the  gold  than  in  the  other 
case,  where  repeated  and  careful  repetition  of  the  washings  will  never 
fail  to  give  an  additional  yield.  Hence  arises  the  necessity  of  a  dif- 
ferent mode  of  operation  upon  the  two  kinds  of  ores ;  a  view  which 
a  regular  chemical  essay  would  doubtless  sustain. 

•  See  the  preceding  account  of  the  Moss  and  Busby  mine. 
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There  is,  therefore,  do  doubt  that  the  result  stated  aboTe  is  below 
the  truth,  as  regards  the  quantity  of  gold ;  and  still  it  would  be  be^- 
ter  to  calculate  upon  returns  rather  less  than  more,  m  relation  to  the 
operations  in  the  large  way.  In  estimating  the  actual  results  of  the 
mining  operations  in  the  gold  region,  those  concerned  will  of  course 
take  into  view  the  interest  of  capital  laid  out  in  the  purchase  of  the 
gold  lands.   On  this  point,  1  am  not  called  upon  to  express  an  opinion. 

Were  it  possible,  however,  it  would  be  very  desirable  to  extinguish 
the  spirit  of  speculation  which  is  producing  a  dangerous  excitement 
in  the  public  mind,  equally  hostile  to  the  true  interests  of  the  mining 
region,  and  of  the  country,  and  dangerous  to  individuals.  It  would 
be  very  desirable  that  the  mines  should  be  purchased  only  by  those 
who  intend  to  explore  them,  and  not  by  those  who  buy  merely  that 
tbey  may  sell  again,  perhaps  at  a  very  short  period,  and  for  a  price 
suddenly  advanced,  not  in  consequence  of  actual  returns  from  the 
mines,  or  of  a  reasonable  prospect  that  they  will  soon  be  realized, 
bat  because  the  community  is  in  a  state  of  unnatural  excitement. 

Virginia  has,  in  her  territories,  great  mineral  treasures ;  but  they 
are  to  be  obtained  only  by  sober  industry  and  skillful  application  of 
knowledge  and  capital ;  nor  would  all  her  hidden  treasures  of  gold, 
if  brought  to  light,  form  any  adequate  compensation  for  the  aban- 
donment of  her  agriculture  and  the  substitution  of  a  spirit  of  wild 
speculation. 

The  comparatively  deep  explorations  of  the  Culpeper  mines  have 
probably  developed,  in  a  good  degree,  their  real  character,  and  there 
is  therefore  not  so  much  danger  of  error  as  in  those  cases  where  the 
mining  has  been  less  thorough  and  less  extensive. 

Thb  mine  possesses  also  important  advantages,  in  consequence  of 
its  great  water  power,  and  the  favorable  form  of  the  ground,  which 
wilt  enable  it  to  obtain  a  profitable  return,  not  to  be  realized,  in  an 
equal  degree,  by  a  richer  mine  without  similar  advantages.  It  is 
not  believed  that  this  mine  will  need  the  application  of  steam  power, 
certainly  not  for  a  long  time,  because  the  water  can  be  drawn  from 
the  excavations  either  by  gravity,  or  by  machinery  connected  with 
the  hydraulic  power  of  the  mills  ;  and  it  is  expected,  even,  that  its 
soperfluous  force,  that  which  is  beyond  what  its  own  exigencies  may 
require,  will  in  the  course  of  some  time,  be  applied  to  aid  the  opera- 
tion  of  the  mines  in  the  vicinity,  not  possessing  hydraulic  power. 

In  my  investigations  in  the  case  of  the  Culpeper  mine,  and  of 
other  mines  in  the  gold  region  of  Virginiai  I  have  received  the  able 
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and  zealous  assistance  of  Mr.  Forrest  Shepherd,  whose  minute 
acquaintance  with  the  topography  and  peculiarities  of  this  portion  of 
the  country,  and  whose  knowledge  of  the  sciences,  which  have  a 
bearing  on  this  subject,  qualify  him  for  extensive  usefulness  in  this 
department  of  service,  and  justly  entitle  him  to  confidence. 

Gold  Districts  of  the  Virginia  and  New  England  Mining  Com-' 
pany,  in  Louisa  County, 

This  tract,  recently  belonging  to  Mr.  William  Walton,  contains 
193^  acres,  and  joins  to  the  rich  gold  tract  described  above,  and  now 
the  property  of  the  Virginia  Exploring  and  Mining  Company,  ex- 
cept that  a  narrow  tract,  called  the  Triple  Fork,  intervenes,  which 
tract  belongs  to  the  Goochland  Mining  Company.  This  tract,  which 
is  about  two  hundred  yards  wide,  does  not  differ  materially  from  that 
of  the  Virginia  Exploring  and  Mining  Company.  Like  that  land, 
this  contains  gold,  but  it  has  been  only  imperfectly  explored.  Two 
years  ago,  a  shallow  excavation  was  made,  and  by  the  use  of  a  rocker, 
a  few  pennyweights  were  obtained  each  week,  amounting  in  ten 
weeks  to  680  pennyweights  in  the  whole,  and  it  is  expected  that  the 
work  will  be  resumed. 

This  tract  appears  to  be  a  continuation  of  the  same  gold  region. 
Its  geological  structure  being  the  same  with  that  of  the  rich  Walton 
territory  above  named.  Slaty  rocks  form  the  common  basis  of  the 
whole  territory,  and  upon  them  lies  gravel,  then  clay,  and  then  soil 
and  forest. 

This  portion  of  land  is  intersected  by  six  veins  of  quartz,  three 
of  which  appear  very  distinctly  in  the  public  road,  one  more  ob- 
scurely, and  one  of  them  is  believed  to  be  the  identical  vein*  which, 
near  Mr.  Walton's  house,  is  very  productive  of  gold ; — no  reason 
appears  why  it  should  not  be  equally  productive  here,  but  as  it  has 
not  been  opened,  this  cannot  now  be  positively  known,  and  it  must 
be  decided  by  future  exploration. 

No  thorough  investigation  has,  as  yet,  been  in  any  way  made  upon 
the  tract ;  mining  has  not  been  even  begun,  and  only  a  few  imper- 
fect trials  have  been  instituted  for  surface  gold,  by  washing  the  gravel 
and  other  loose  materials.  As  far  as  these  trials  have  been  made, 
they  decidedly  favor  the  opinion  expressed  above,  as  to  the  nature  of 

*  On  the  euthorily  of  the  county  surveyor,  Mr.  Richardson* 
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die  country.  Several  persons  of  good  character  stated  to  me,  that 
they,  by  washing,  bad  obtained  gold  upon  this  tract ;  and  gold  was 
procured  on  the  lands,  under  my  own  eye,  by  the  usual  process  of 
digging  down  to  the  gravel  and  washing ;  Mr.  Forrest  Shepherd^ 
also,  both  now  and  formerly,  prcx^ured  the  same  result.  These  facts, 
taken  in  connection  with  the  structure  of  the  country,  and  with  the 
additional  fact,  that  in  the  immediate  vicinity  there  is  a  rich  gold 
mine,  leave  no  doubt  that  this  tract  belongs  to  the  same  gold  for- 
mation. The  important  question,  whether  this  land  contains  gold 
enough  to  justify  working  it  by  superficial  or  by  mining  processes, 
can  be  decided  only  by  actual  trials.  There  appears  sufficient  en- 
couragement to  render  it  proper  to  expend  a  reasonable  sum  in  dig- 
ging into  and  washing  the  gravel  in  numerous  places,  and  in  opening 
the  principal  quartz  veins,  here  and  there,  for  a  few  feet  or  yards  in 
depth.* 

Fauquier  and  Culpeper  Counties. 

The  extensive  tracts  about  to  be  mentioned,  in  the  counties  of 
Fauquier  and  Culpeper,  amount,  collectively,  to  three  thousand  or 
four  thousand  acres,  but  in  them  no  considerable  explorations  for  gold 
have  been  made.  There  are  no  shafts  or  adits  to  afford  facilities 
ibr  observation,  nor  have  even  the  alluvial  deposits  been,  to  any  con- 
siderable extent,  examined  by  the  simple  operations  of  the  washing 
pan.  It  was  not  in  my  power  to  make  any  attempts  of  tliis  nature : 
there  were  no  means  at  hand  for  such  purposes,  nor  was  it  in  any 
way  possible  for  me,  at  the  time,  to  discharge  the  duties  of  the  prac- 
tical miner ;  I  did,  however,  all  that  the  circumstances  of  the  case 
admitted* 


*  I  have  recently  seen  a  letter,  dated  Nov.  21,  1836,  from  a  master  miner  on  ihe 
spot,  a  man  of  skill  and  integrity,  with  whom  I  am  personally  acquainted,  stating, 
that  a  Tcry  rich  vein  has  been  discovered  upon  the  land  adjoining  this  tract  upon 
the  south,  and  it  is  believed  that  the  vein  runs  through  the  ground  now  under  con- 
sideration. A  new  vein  has  also  been  discovered  in  the  Walton  territory,  to  tha 
west  of  the  main  vein  ;  it  promises  lo  be  good.  In  support  of  the  opinion  that  this 
is  probably  a  valuable  gold  tract,  may  be  cited  all  the  facts  detailed  above  respect- 
ing the  Walton  Mine,  and  also  those  relating  to  the  numerous  gold  mines  and  de- 
posits lying  in  this  vicinity  in  several  directions,  and  at  a  very  moderate  distance ; 
these  facts  it  is  unnecessary  to  recapitulate,  and  their  bearing  upon  the  present 
case  is  too  obvious  to  require  an  explanation.  It  would,  indeed,  be  most  extraor- 
dinary if  this  tract,  being  surrounded  by  gold,  should  itself  a'fibid  none  of  the  pre- 
cious metal. 
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I  visited  and  explored  the  tracts  in  questioo^  on  both  sides  of  the 
rirer,  aft^r  having  also  examined,  to  a  sufficient  extent,  the  adjacent 
gold  mining  estates. 

My  visit  to  these  grounds  was  reserved  for  the  last,  among  a  series 
of  examinations  of  gold  mines,  and  of  tracts  of  gold-producing  lands, 
which  occupied  me  during  several  weeks,  and  which  carried  me 
through  a  continued  line  in  the  gold  region,  extending  from  the 
Union  mine,  in  Fauquier  County,  to  the  mines  of  BuckinghanH— 
about  eighty  miles. 

During  these  investigations,  in  which  I  have  been  very  ably  as* 
sisted  by  persons  having  exact  local  knowledge,  and  much  acquaint- 
ance with  the  peculiar  indications  of  gold  mines  in  the  region  in 
question,  I  myself  acquired  the  requisite  familiarity  with  the  phys- 
ical features  of  the  country,  and  a  degree  of  skill  in  judging  of  the 
indications  that  are  important  to  be  observed.  My  last  occupation 
antecedent  to  visiting  these  lands,  was  in  the  grounds  of  the  Cul- 
peper  Mining  Company,  on  the  Rapidan  river,  which  forms  the 
boundary,  on  one  side,  of  the  narrow  neck  of  land  included  between 
the  river  just  named  and  the  Rappahannock :  this  tract  does  not,  at 
this  place,  exceed  three  miles  in  breadth.  The  Culpeper  mine,  aa 
appears  fcom  the  facts  stated  above,  is  one  of  decided  value. 

For  the  same  reason  that  I  mentioned  the  Walton  mine  and  other 
gold  tracts  in  its  immediate  vicinity,  in  connexion  with  the  notice  of 
the  lands  of  the  Virginia  and  New  England  Company  in  Louisa 
County,  I  name  the  Culpeper  mine  here,  and  also  the  other  mines 
in  the  same  region,*  because  their  vicinity  to  this  tract  makes  them, 
in  some  measure,  a  key  to  the  true  nature  of  the  territory.  I  allude 
to  the  gold  mines  that  are  intermediate  between  the  Culpeper  and 
the  present  territory,  namely,  the  Rossin,  the  Cromarty,  and  the 
Millbank,  all  of  which,  we  are  assured,  are  valuable  gold  grounds, 
and  they  form  an  uninterrupted  line  of  communication  to  these  lands. 
I  visited  the  Millbank  mine,  and  although  I  had  no  opportunities  of 
investigation  while  there,  the  favorable  opinion  entertained  by  the 
^proprietors  of  the  value  of  this  mine,  is  sufficiently  indicated  by  the 
^  extensive  adit  which  they  are  now  cutting  there,  preparatory  to  other 
still  more  important  operations.  The  Millbank  mine  completes  the 
series,  beginning  at  the  Culpeper  and  proceeding  N.  E.  until  we 


•  I  am  informed  by  Mr.  James  Williams,  of  Fredericksbnrg,  that  several  places 
of  richer  ores  have  more  recently  been  discovered  ai  the  Culpeper  Mine. 

F.  Shepherd. 
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strike  these  grouDds,  which  are  immediately  coDtiguous.  It  gives 
additional  strength  to  this  view,  that  the  estates  opposite  to  the  Cul- 
peper  mine,  and  lying  on  the  other  side  or  the  river  Rapidan,  are 
rich  ID  gold. 

There  can  be  no  doubt,  therefore,  as  to  the  general  nature  of  this 
region,  and  it  remains  only  to  inquire  whether  the  peculiar  features 
indicating  gold  are  continued  through  the  territory  on  both  sides  of 
the  Rappahannock.  To  this  question  the  answer  is  decidedly  in  the 
affirmative. 

The  ranges  and  strata,  like  those  of  the  gold-bearing  rocks,  with 
their  quartz  veins,  the  same  that,  with  slight  variations  of  appearance, 
are  seen  through  the  gold  region,  are  here  conspicuous,  passing  under 
the  river  Rappahannock,  and  appearing  in  the  lands  on  both  its  banks. 
The  same  slaty  rocks  that  characterize  the  gold  region  elsewhere  in 
Virginia,  are  seen  here ;  as  in  many  other  places,  they  are  highly 
hiclined,  and  in  general,  the  quartz  veins  have  the  same  inclination 
as  the  strata  and  layers  of  rock,  and  lie  between  them.  On  the 
northeast  side  of  the  river,  in  the  Mount  Ephraim  estate,  the  veins 
of  quartz  are  large ;  their  ruins  are  numerous,  and  lie  in  massy  piles 
on  the  surface,  presenting,  sometimes,  over  a  considerable  surface 
of  quartz,  a  delicate  frosting  of  minute  crystals  of  quartz,  and  at 
other  times  the  crystals  are  distinct,  having  perfect  forms.  In  the 
extensive  tract  on  the  southeast  side  of  the  river,  the  vems  of 
quartz  are  numerous ;  they  are  not  so  large  as  on  the  other  side, 
but  they  are  better  defined,  and  often  assume  a  promising  appear- 
ance, being  accompanied  by  that  bright  or  deep  red  earth,  so  com- 
monly seen  through  the  gold  regions,  and  which  has  probably  pro- 
ceeded fix)m  the  decomposition  of  pyrites,  so  frequent  a  companion 
of  gold  in  Virginia. 

In  answer  to  the  inquiry  whether  gold  has  been  actually  found 
upon  any  portion  of  these  tracts,  the  facts  are  not  numerous,  but  as 
&r  as  they  go  they  are  satisfactory.  We  are  credibly  informed,  that 
gold  has  been  repeatedly  found  in  both  territories  by  washing ;  my 
witness  is  one  who  himself  obtained  the  gold  on  the  southeast  side 
of  the  river,  and  he  had  the  statement  respecting  the  other  side 
from  a  gentleman  resident  on  the  ground,  and  personally  knowing  to 
the  facts. 

It  appears,  then,  that  there  is  sufficient  encouragement  to  justify 
an  examination  of  these  grounds  in  the  usual  way,  and  that  it  is 
decidedly  proper  to  expend  a  sufficient  sum  in  washing,  upon  all 
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the  branches,  and  in  opening  several  of  the  veins  of  quartz  on  both 
sides  of  the  river, 

A  person  accustomed  to  the  indications  of  gold  in  this  region, 
would,  in  the  course  of  a  few  weeks  or  months,  be  able  to  make  up 
an  opinion  which  might  guide  future  researches  or  decide  the  previ- 
ous question.  There  is  a  large  tract  of  low  meadow  ground  on  the 
Mount  Ephraim  estate,  which  greatly  resembles,  in  its  general  fea- 
tures, the  grounds  that  are  now  pro6tably  washed  for  gold  at  the 
Whitehall  mines  in  Spotsylvania  oounty  :  this  tract  ought  to  be  ex- 
amined by  digging  to  the  slate,  and  washing  the  gravel  lying 
above  it. 

There  can  be  no  reason  to  doubt,  that  both  in  the  washings  of  the 
alluvial  matters  and  in  the  regular  quartz  veins,  gold  will  be  (bund. 
It  is,  however,  impossible  to  predict  in  what  quantity,  but  as  rich 
disclosures  of  gold  have  been  made  in  the  immediate  vicinity,  as 
tliese  tracts  present  the  peculiar  features  of  the  gold  region,  and  as 
some  gold  has  been  found  upon  them,  a  favorable  result  maybe  rea- 
sonably looked  for,  although  nothing  but  actual  trials  will  give  full 
assurance.  These  tracts  have  important  natural  advantages.  A 
great  river,  affording  unlimited  hydraulic  power,  passes  through  the 
lands.  Their  elevation  above  the  water  insures  an  easy  drainage,  and 
there  is  a  large  quantity  of  good  timber ;  all  these  resources  would, 
incase  of  actual  mining,  prove  of  great^mportance. 

Remark. — In  the  experiments  of  a  public  course  of  chemistry,  I 
have  recently  used  portions  of  the  gold  which  I  extracted  at  the 
Virginia  mines ;  it  proved  remarkably  pure,  and  gave  fine  results  in 
every  instance  in  which  it  was  tried. 


Art.  XI. — Notice  of  some  facts  connected  with  the  Goldofa  por^ 
tion  of  North  Carolina;  in  a  letter  to  the  Editor,  dated  Char- 
lotte, (N.C.)  June  6,  1831,  from  Franklin  L.  Smith,  Esq. 

Remark. — ^The  publication  of  this  letter,  so  many  years  after  its 
date,  demands  an  explanation,  which  will  be  given  in  another  way 
to  the  writer.  To  the  public  it  is  sufficient  to  say,  that  it  was  called 
out  Crom  the  files  where  it  had  lain  so  long,  in  consequence  of  the 
interest  excited  in  the  Editor's  mind  by  his  recent  examination  of 
the  gold  region  of  Virginia ;  and  on  account  of  the  striking  similarity 
of  most  of  the  facts  fltated  in  this  letter,  to  those  which  he  there  saw. 
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he  now  coDcIudes  to  publish  it,  ahbough  at  so  great  a  disttiice  of  time 
fixMn  its  date,  believiog  that  the  facts  are  still  valuable,  and  trusting 
chat  the  author  will  forgive  the  delay. — Ed. 

TO    PROFESSOR   SILLIMAK. 

Dear  Sir — Your  letter,  directed  to  the  postmaster  of  this  place, 
^as  by  bim  handed  to  me  some  weeks  since,  and  would  have  been 
answered  sooner  but  on  account  of  indisposition,  which  prevented 
me  from  complying  with  the  request  therein  contained  as  soon  as 
my  own  wishes  would  have  dictated.  Even  now  I  feel  a  delicacy 
in  writing  upon  a  subject  to  which  my  limited  mineralogical  know- 
ledge prevents  me  from  doing  adequate  justice. 

Before  entering  into  a  statement  of  the  facts  connected  with  the 
large  quantity  of  gold  lately  found  near  this  place,  and  to  which 
your  letter  of  inquiry  refers,  it  will  be  necessary  to  premise,  that 
the  gold  of  this  section  of  country  is  found  in  three  separate  and 
distinct  situations,  varying  essentially,  not  only  in  their  locality,  but 
ID  the  appearance  exhibited  by  the  metal  itself,  and  the  minerals 
with  which  it  is  connected* 

The  first  and  doubtless  the  nnost  important  situation,  both  as  re^ 
gards  the  certainty  and  continuance  of  its  products,  in  which  gold  is 
found,  is  that  of  veins.  Here  it  is  found  mingled  with  quartz  and 
slate,  (I  speak  in  the  common  language  of  the  country,)  either  in 
crystals  of  sulphuret  of  iron,  or  the  sulphuret  being  apparently  de« 
composed,  and  an  oxide  formed  in  the  crevices  of  the  rock,  which 
give  it  the  appearance  and  designation  among  the  miners  of  honey- 
comb. The  gold  is  found  in  veins,  exhibiting  peculiar  and  distinct 
appearances  from  that  found,  secondly,  in  alluvial  deposits.  These 
alluvial  deposits,  as  their  name  imports,  are  found  in  valleys,  and  no 
doubt  are  produced  by  the  washing  from  the  veins  of  the  adjacent 
hilb.  This  seems  proliable  from  the  fact,  that  the  adjacent  hills  are 
in  every  instance,  when  examined,  found  to  contain  veins  of  gold 
more  or  less  valuable — ^that  the  deposits  themselves  are  at  various 
distances  from  the  surface,  and  that  the  pieces  of  gold,  when  (bund, 
whether  pure  or  connected  with  quartz,  always  exhibit  that  peculiar 
rounded  appearance  which  is  produced  by  the  agitation  of  water. 

The  third  situation  in  which  gold  is  found,  and  that  which  is  most 
surprising,  is  that  of  deposits,  or,  to  use  the  expression  of  the  miners, 
'^  pockets,"  on  the  tops  or  declivities  of  hills.  This  difibrs  from  the 
fint  situation  in  not  exhibiting  regulariy  formed  veinsi  and  from  the 
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second  in  not  showing  any  appearances  of  the  Ibnn  of  the  pieces  found 
therein  heing  produced  by  the  friction  of  water,  the  gold,  when  found 
in  this  situation,  seeming  to  be  of  a  crystalline  formation.  These  de- 
posits or  pockets  are  found  at  different  dbtances  from  the  surface  of 
the  ground,  varying  from  a  few  inches  to  five  feet.  In  this  latter 
situation  was  found  the  large  quantity  of  gold  to  which  it  is  supposed 
you  make  allusion  in  your  letter.  I  do  not  now  remember  the  ac- 
count given  in  the  newspapers,  but  am  led  to  believe  it  was  some- 
what exaggerated,  as  such  is  generally  the  case  when  new  and  ex- 
tensive discoveries  are  first  made.  The  facts  of  the  case,  it  is  be- 
Fieved,  are  these.  On  account  of  some  indications  that  a  piece  of 
land,  lying  about  eighteen  miles  in  a  southeast  direction  from  this, 
eontained  gold,  two  persons  from  Virginia  were  induced,  more  than 
a  year  since,  to  purchase  it.  After  some  few  ineffectual  endeavors 
to  find  the  precious  metal,  these  persons  deserted  the  land  and  re- 
turned to  their  homes.  In  the  month  of  April  last,  while  some  la- 
borers were  engaged  in  a  search  for  gold  on  the  land,  they  discov- 
ered, on  the  top  of  a  bill,  about  two  or  three  feet  below  the  surface, 
and  in  a  red  clay  loam,  formed  it  is  presumed  by  the  decomposition  of 
slate,  an  extremely  rich  pocket  of  the  kind  above  described.  Such 
was  the  richness  of  this  deposit,  that  in  a  space  little  if  any  exceed- 
ing three  feet  square,  the  workmen  in  a  short  time  obtained,  as  I  am 
assured  by  unquestionable  authority,  seventy  five  pounds  of  gold, 
one  piece  alone  weighing  nine  pounds,  two  ounces,  and  seven  penny- 
weights. This  piece,  when  first  discovered,  was  wedged  in  between 
a  formation  of  quartz  and  slate,  from  which  position  it  was  with  much 
difficulty  removed,  without  breaking  it  into  smaller  pieces.  Its  shape 
was  nearly  triangular,  with  a  base  of  eight  inches,  gradually  but  ir- 
regularly decreasing,  until  it  was  reduced  to  a  vertex  about  two  inches 
broad.  It  measured  nearly  thirteen  inches  in  length,  and  was  gen- 
erally about  an  inch  and  a  half  thick,  its  surfaces  exhibiting  more 
the  appearance  of  crystallization  than  that  produced  either  by  fusioD 
or  friction  of  water.  When  cleansed  of  the  clay  which  was  attached 
to  this  specimen  of  ore,  it  presented  a  solid  mass  of  pure  gold,  except 
a  small  piece  of  quartz  near  the  narrow  end,  and  even  this  was  inter- 
sected with  numerous  and  beautiful  veins  of  the  precious  metal. 

This  curious  and  valuable  specimen  was  purchased  in  this  place, 
by  the  Chevalier  Vincent  Riva  Finola,  superintendent  of  the  Eng- 
lish Gold  Mining  Company,  for  $1925,  and  by  him  forwarded  to 
New  York,  and  thence  exported  to  Paris. 
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Before  concluding,  I  would  mention  that  the  manner  of  working 
the  diffisrent  varieties  of  mines,  as  above  described,  are  as  various 
as  the  different  situations  in  which  they  are  found,  and  the  appear- 
ances exhibited  by  the  metal  when  obtained.     A  large  capital  is 
necessarily  invested  in  working  the  vein  mines,  as  extensive  and  ex- 
^pensive  machinery  is  requisite  to  pulverize  and  wash  the  ore,  to  col- 
lect and  purify  the  gold.     The  profits  arising  from  the  working  of 
the  vein  mines,  although  occasionally  not  so  exorbitant  as  are  ob- 
'tained  from  the  others,  are  more  sure  and  continual,  as  the  veins,  as 
£u*  as  experience  yet  has  proved,  are  enlarged  as  their  depth  from 
the  surface  bcreases,  and  being  moistened  by  water  the  ore  is  more 
vastly  obtained. 

The  working  of  the  alluvial  deposits  requires  much  less  capital, 
the  only  investment  necessary  beiiig  the  price  of  the  land  and  the 
bands  employed  in  the  labor — the  gold  in  these  situations,  being 
finind  in  small  pieces,  generally  pure ;  a  small  quantity  of  mercury, 
if  any,  is  required  to  collect  it ;  the  machinery  is  extremely  simple, 
and  its  expense  comparatively  nominal — many  farmers,  owning  from 
ten  to  a  hundred  slaves,  have  found  it  advantageous  to  engage  in  the 
working  of  these  alluvial  deposits,  as  the  profits  in  many  instances 
are  considerable,  and  even  should  the  mine  fail,  their  labor  could 
with  but  little  loss  be  turned  into  another  channel. 

The  working  of  the  third  class  of  mines,  "  deposits  or  pockets," 
partakes  of  all  that  uncertainty  and  hope  which  constitute  the  at- 
traction and  intense  anxiety  of  the  gaming  table.  Whole  months 
of  labor  may  be  expended  without  one  particle  of  gold  delighting 
the  anxious  eyes  of  the  workman — when  unexpectedly  his  labor  may 
be  repaid  and  his  brightest  hopes  fulfilled  by  the  discovery  of  a  rich 
pocket,  which  may  raise  him  from  poverty  to  wealth.  But  these  rich 
pockets,  like  lottery  prizes  and  angels'  visits,  are  few  and  far  between, 
and  it  is  only  in  the  excitement  produced  by  the  discovery  of  some 
such  valuable  pocket  as  the  one  described  in  the  preceding  part  of 
my  letter,  that  prudent  persons  are  apt  to  engage  in  their  search. 

I  have  thus,  sir,  in  answering  your  inquiry,  been  led  into  consider- 
able detail,  but  in  it  I  have  endeavored  to  confine  myself  strictly  to 
pdnts  suggested  by  the  inquiry.  Indeed,  were  I  to  pursue  the  im- 
portant subject  of  gold-mining,  as  followed  even  in  this  section  of 
country,  through  all  the  ramifications  which  naturally  suggest  them- 
selves to  the  mind,  I  might  at  once  prove  tedious  to  you,  even  if  I 
should  not  furnish  evidence  of  my  inability  properly  to  handle  the 
subject. 
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Art.  XII. — Notice  of  the  Shad  and  Shad  Fisheries  of  the  River 
Delaware;  by  Samuel  Howell,  M.  D. 

(Communicated  by  Dr.  Richard  Harlan,  of  Philadelphia.) 

Analooous  to  the  feathered  tribes  io  their  periodical  migrations, 
are  the  shad  of  our  Atlantic  rivers  ;  and  like  some  of  these,  too,  as 
the  Rail  bird  for  example,  we  are  as  yet  ignorant  whence  they  come 
and  whither  they  go.  In  this  respect  they  afford  a  strikiog  illustra- 
tion of  the  goodness  and  design  of  an  all-wise  Providence,  in  making 
it  a  law  of  their  nature  that  they  shall  thus  annually  throw  them- 
selves within  the  reach  of  man,  at  a  season  when  they  are  in  the 
greatest  state  of  perfection,  and  when  circumstances  render  it  most 
convenient  for  him  to  appropriate  them  to  his  usq. 

The  shad  usually  make  their  first  appearance  about  the  middle  of 
March  ;  in  early  seasons,  however,  they  are  occasionally  taken  in 
February.  It  is  a  singular  fact  that  they  are  caught  within  a  few 
days  as  early  above  the  rapids,  one  hundred  and  sixty  miles  fixxn 
the  ocean,  as  at  ihe  lowest  fisheries  on  the  river.  But  although 
their  advance  guard  would  thus  seem  to  move  on  with  such  celerity 
towards  their  place  of  destination,  the  main  body  evidently  pursue 
their  course  more  deliberately  :  and  it  is  obvious  from  the  operations 
of  the  successive  fisheries,  that  their  progress  upward  is  slow,  and 
that  they  do  not  move  as  fast  as  the  tide  would  carry  them,  even 
admitting  that  they  remain  quiescent  during  the  ebb.  While  tbey 
work  their  way  slowly  against  the  ebb  tide,  it  would  seem  that  they 
head  about  and  rather  stem  the  upward  drift  of  the  flood.  This  is 
proved  by  the  fact  that  the  drift  nets  or  gilling  seines,  which  catch 
them  meshed  on  their  lower  side  during  their  ebb  drift,  have  them 
entangled  on  the  opposite  side  when  drifting  upwards  with  the  flood 
tide.  While  their  general  movement  is  upwards,  for  their  final  des- 
tination seems  to  be  the  clear  shallow  waters  above  the  tide,  their 
instinct  instructs  them  to  loiter  by  the  way  to  enjoy  their  appropriate 
food,  with  which  the  turbid  fresh  waters  of  the  river  seem  to  abound. 
What  this  food  is,  is  conjectural ;  they  certainly  are  not  a  fish  of 
prey,  and  their  alimentary  canal  on  dissection,  discloses  nothing  but 
a  greenish,  earthy  slime,  which  is  probably  strained  through  their 
fringed  throats,  as  they  suck  in  the  water ;  we  may  fairly  infer  that 
their  nutriment  consists  of  the  mucilage  or  matters  held  in  solutioQ 
by  the  waters.    That  they  find  congenial  aliment  in  these  waten  is 
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obvious  from  the  fact  that  they  increase  in  fat  and  flavor  the  longer 
they  remain  in  the  rivers. 

Whether  all  the  myriads  of  shad  which  enter  the  Delaware  an- 
nually would  proceed  to  its  head  waters  if  unobstructed,  is  quite 
doubtful.  There  is  some  reason  for  believing,  that  like  some  of  the 
migratory  birds,  they  return  annually  to  the  parts  of  the  river  in 
'which  they  were  bred.  How  else  are  we  to  account  for  the  marked 
difference  observed  in  the  shad  taken  in  the  different  parts  of  the 
Delaware  and  its  tributary  streams  ?  Those,  for  example,  which 
are  caught  in  the  creek,  are  so  small  and  so  inferior  in  flavor  to  those 
taken  high  up  the  river,  as  almost  to  form  a  distinct  variety  of  fish. 
The  Trenton  shad,  or  those  caught  at  the  falls,  have,  from  time  im- 
memorial, been  proverbial  for  their  superiority  in  quality  as  well  as 
size  to  those  taken  m  the  waters  below. 

It  would  seem  that  these  fish  enter  the  Delaware  in  successive 
''runs,"  orsboab,  and  the  experience  of  all  observant  fishermen 
goes  to  prove  that  these  ''  runs"  make  their  appearance  in  ordinary 
seasons  at  definite  periods.  For  example,  there  is  commonly  a  scat- 
tering run  from  the  middle  of  March  to  the  middle  of  April.  These 
are,  for  the  most  pari,  small  in  size,  and  not  remarkable  for  flavor. 
From  this  period  to  the  25th  of  April  occurs  the  great  run  ;  and 
this  is  felt  at  each  successive  fishery  for  nearly  a  week,  if  no  storm 
occurs  to  drive  them  into  deep  water ;  for  it  is  a  fact  well  ascertain- 
ed, that  while  in  pleasant  weather  these  fish  swim  near  the  surface, 
yet  the  moment  a  cold  easterly  wind  commences  blowing,  they  sink 
so  near  the  bottom  that  the  deepest  nets  will  sweep  over  their  usual 
grounds  in  vain.  This  run  generally  continues  until  the  beginning 
of  May,  after  which  period  the  successive  shoals  that  enter  the  river 
are  small  and  scattered,  until  the  termination  of  the  season,  which 
b  usually  about  the  20th  of  June,  though  by  an  existing  legislative 
restriction  it  is  limited  to  the  first  of  that  month  in  the  lower  waters 
of  the  river,  and  to  the  tenth  in  the  upper.  The  distinctness  of 
these  different  runs,  is  proved  by  the  appearance  of  the  fish,  by 
their  quality,  and  by  the  state  of  roe  in  the  female ;  those  of  the 
late  runs  being  for  the  most  part  less  forward  than  those  of  the  great 
ran  in  April. 

The  final  cause  of  their  annual  visit  is  doubtless  to  seek  a  suitable 
place  of  deposit  for  their  eggs,  which  probably  require  a  temperature 
higher,  than  that  of  the  ocean,  for  their  development;  and  a  safe 
and  appropriate  nursery  for  their  young  during  the  early  period  of 
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tbeir  existence,  when  they  are  of  all  others  the  most  delicate*  After 
having  spawned,  the  old  fish  soon  disappear.  They  are  occasionally 
caught  indeed  in  the  nets,  but  they  are  thin  and  worthless,  and  from 
their  attenuated  condition,  they  are  called  by  the  fishermen  ^^racenJ' 
The  young  fish  remain  in  the  river  until  towards  autumn,  by  which 
time  they  have  attained  the  size  of  small  herrings,  when  they  in 
their  turn  disappear.  They  are  caught  in  immense  numbers  in  the 
weirs,  and  racks,  and  baskets  which  are  constructed  in  the  shallow 
waters  above  the  falls,  for  the  purpose  of  taking  the  common  river 
fish,  and  they  are  so  tender  as  to  be  destroyed  by  the  least  violence. 
These  contrivances,  so  destructive  to  the  young  fish,  have  conse- 
quently become  objects  of  legislative  prohibition. 

The  destination  of  these  fish,  after  they  quit  the  fresh  water,  is 
unknown.  I  have  never  yet  met  with  an  authentic  account  of  their 
having  been  caught  or  even  observed  at  sea,  nor  have  naturalists  at- 
tempted to  trace  their  route  through  the  ocean,  as  in  the  case  of  the 
herrings.  Their  term  of  life  cannot  be  ascertained,  but  it  is  fair  to 
infer  that  they  acquire  their  growth  iir  a  year,  from  the  size  to  which 
the  young  attain  during  their  short  sojourn  in  our  waters,  as  well 
as  from  the  general  uniformity  of  size  observed  in  each  of  the  seve- 
ral runs.  Their  average  weight  may  be  about  seven  pounds,  but 
individuals  are  occasionally  caught  which  weigh  as  high  as  twelve 
and  even  thirteen  pounds. 

The  numbers  of  shad  taken  in  the  Delaware  vary  in  difierent  sea- 
sons. Perhaps  it  would  not  be  far  from  the  truth  to  estimate  them 
at  thirty  thousand  at  each  shore  fishery.  Formerly,  when  fisheries 
were  fewer,  the  number  far  exceeded  this  amount.  I  have  no  data 
by  which  to  estimate  the  number  caught  by  the  gilling  seines,  but 
from  the  rapid  multiplication  of  these  destructive  contrivances  it  must 
he  very  great.  The  aggregate  amount  taken  annually  by  the  shore 
seines  and  the  drift  nets,  is  probably  not  far  short  of  one  million  five 
hundred  thousand,  which  at  seven  dollars  per  hundred,  would  be 
worth  upwards  of  one  hundred  thousand  dollars. 

The  principal  market  is  Philadelphia ;  but  immense  numbers  are 
vended  at  the  fisheries,  to  whk:h  people  flock  from  all  quarters  in  wag- 
ons and  boats.  The  writer  has  known  sixty  and  seventy  wagons 
supplied  in  a  day,  (each  perhaps  taking  at  least  one  hundred,)  at  the 
Fancy  Hill  fisheries,  six  miles  below  Philadelphia.  The  great  mass 
are  salted  like  mackerel,  and  chiefly  for  domestic  use.  In  the  firesh 
state  they  are,  in  the  height  of  their  season,  one  of  the  most  delicious 
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of  aoy  of  the  finny  race,  and  decidedly  the  best  mode  of  cooking  is 
that  called  "planking/'  which  consists  in  nailing  the  fish  to  a  clean 
oaken  plank,  previously  heated,  and  setting  it  before  a  brisk  fire. 
By  this  method  the  juices  of  the  fish  are  all  preserved.  They  are 
sometimes  treated  like  hams,  viz.  by  rubbing  them  with  fine  salt, 
salt-petre,  and  molasses,  and  smoked  for  a  few  days,  and  in  this  way 
are  very  superior  to  those  cured  with  salt  alone. 

The  usual  and  most  efficient  method  of  taking  the  shad  is  by  means 
of  seines.  These  however  are  applicable  only  to  the  deeper  wa- 
ters ;  in  the  current,  viz.  above  the  tide,  amongst  the  shallows,  va- 
rious other  contrivances  are  used  to  entrap  them.  Until  within  a 
few  years  there  was  but  one  kind  of  seine  used ;  this  varied  in  length 
according  to  the  extent  of  the  range,  the  width  of  the  channel,  and 
rapidity  of  the  tide  or  current,  as  the  case  might  be ;  its  breadth 
being  proportioned  to  the  depth  of  the  water  but  tapering  towards 
the  ends.  Both  margins  are  connected  with  a  stout  line  or  rope, 
the  one  armed  with  oblong  cedar  blocks  called  corks,  presenting  the 
appearance  of  a  string  of  beads,  to  support  the  upper  margin  at  the 
suriace  of  the  water,  the  other  being  naked,  or  sometimes  rendered 
more  heavy  by  the  addition,  at  intervals,  of  pieces  of  sheet  lead  to 
keep  it  near  the  bottom.  These  lines  are  joined  near  to  each  ex- 
tremity of  the  seines  and  are  there  called  the  brails,  to  each  of  which 
are  attached  the  ropes  by  which  the  net  is  to  be  drawn  to  the  shore. 
Thus  constructed,  the  net  is  placed  on  the  stem  of  what  is  called 
the  seine-boat — ^a  large  barge-like  boat,  long  and  narrow,  and  having 
a  sort  of  platform  in  the  stem,  upon  which  the  net  and  lines  are  care- 
fully coiled.  The  boat  being  rowed  to  the  proper  starting  place, 
the  line  which  is  to  connect  the  net  with  the  shore  is  then  taken  by 
a  part  of  the  crew,  called  the  landsmen,  who  are  posted  on  the  shore 
at  the  starting  place,  and  the  boat  is  rowed  out  into  the  river,  the 
residue  of  the  land  line  and  the  net  gradually  mnning  off  as  the 
boat  recedes,  until  the  whole  is  dropped  into  the  water,  the  boat 
gradually  rounding  to  and  approaching  the  shore,  so  as  to  give  to 
the  net  the  form  of  a  crescent,  the  arms  of  which  being  in  the  di- 
rection of  the  current,  so  as  to  gather  in  as  many  fish  as  possible  du« 
ring  the  drift  of  the  seine.  On  reaching  the  shore,  the  boat's  crew 
seize  the  line  connected  with  the  outer  end  of  the  net,  called  the 
water  line,  which  was  also  coiled  away  in  the  boat,  and  both  divis- 
ions of  the  crew  now  commence  drawing  in  their  respective  ends, 
gradually  "  dropping  down,"  as  it  is  called,  so  as  to  keep  "  abreast" 
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of  the  drifting  seine^  until  each  b  finally  brought  to  land ;  when  the 
two  ends  have  reached  the  shore,  the  fish  are  completely  enclosed. 
The  next  process  is  called  landing ;  to  effect  this,  the  men  at  each 
end  lay  hold  of  the  cork  and  lead  lines  of  their  respective  ends,  and 
draw  them  together,  pulling  as  uniformly  as  possible  so  as  to  keep 
up  a  simultaneous  movement,  the  lead  line  of  each  end  being  kept 
near  the  bottom  by  a  "  holder  down,"  as  he  is  called,  whose  duty  it 
is  to  press  down  this  line  with  his  foot,  allowing  it  to  slip  at  every  pull 
of  the  men  who  are  drawing  in  the  net.  In  this  way  they  soon 
reach  the  central  part  or  bag  of  the  seine,  when  those  pulling  upon 
the  sunken  line  necessarily  meet,  and  the  contents  of  the  net  become 
enclosed  within  the  small  space  between  its  marginal  lines ;  this  is 
called  bagging  up.  It  now  only  remains  to  transfer  the  fish  into  the 
market-boat,  which  is  effected  by  means  of  scoop  or  hoop-nets— 
small  hand-nets,  managed  by  a  single  man,  and  capable  of  holding 
about  twenty  fish,  and  this  is  called  bailing. 

It  is  an  interesting  sight  to  witness  these  operations  during  a  fine 
run  of  shad,  when  they  are  occasionally  taken  in  hauls  of  thousands. 
To  see  the  water  within  the  seine  black  with  their  backs  and  brist- 
ling with  their  fins — to  witness  the  animation  and  bustle  of  the  fish- 
ermen, and  behold  their  eagerness  and  anxiety  to  secure  their  booty, 
are  circumstances  calculated  to  excite  in  the  spectator  of  such  an 
enlivening  scene,  emotions  of  delight,  and  cause  him  to  participate 
with  the  successful  fisherman  in  all  his  joy  and  hilarity.  The  writer 
once  witnessed  the  landing  of  ten  thousand  eight  hundred  shad  takea 
at  a  single  haul — ^the  greatest  by  many  thousands  ever  made  in  the 
river  Delaware  before  or  since. 

The  regular  shore-nets  vary  in  length  from  one  hundred  and  fifty 
to  five  hundred  fathoms.  Formerly  they  were  drawn  in  by  manual 
labor  alone.  Of  late  years,  however,  capstans  have  been  employ- 
ed to  aid  in  this  laborious  operation.  The  number  of  men  required 
to  manage  a  net  varies  from  fifteen  to  twenty  five.  The  whole 
number  employed  at  the  Fancy  Hill  fisheries,  including  foremen, 
clerk,  market-men,  tide-watchers,  &z;c.  is  nearly  one  hundred. 

Besides  the  production  of  such  an  amount  of  healthful  and  deli- 
cious food,  in  quantity  generally  sufficient  to  supply  the  states  of 
Pennsylvania  and  New  Jersey,  the  fisheries^give  profitable  employ- 
ment to  a  great  number  of  men,  at  a  season  when  their  services  are 
not  particularly  required  in  agricultural  labor.  The  fisheries,  there- 
fore, constitute  an  important  interest  to  the  states  bordering  on  the 
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river,  and  one  that  merits  the  fostering  care  of  their  respective  legis- 
latures. The  importance  of  this  species  of  property  was  recognized 
at  an  early  period  of  our  history,  when  fisheries  were  comparatively 
few,  and  numerous  salutary  provisions  were  enacted,  from  time  to 
time,  in  relation  to  them,  wliose  object  was  to  perpetuate  their  bene- 
fits, and  to  secure  them  to  their  rightful  possessors.  Amongst  others, 
were  those  protecting  the  fisheries  from  unnecessary  interruption  by 
vessels  and  rafts,  which  are  expressly  required  to  avoid  the  seines 
while  fishing,  and  prohibited  under  severe  penalties  from  anchoring 
within  the  fishing  range  of  any  of  the  fisheries.  But  of  late  years 
the  legislatures  of  these  states  have  been  so  occupied  with  political 
maneuvering  and  management,  that  they  seem  to  have  lost  sight  of 
many  of  the  best  interests  of  their  respective  states,  and  amongst 
others  of  the  fisheries ;  for  while  they  are  compelled  to  pay  heavy 
taxes  into  the  state  treasiny,  in  common  with  other  real  property, 
and  are  subject  to  several  onerous  restrictions,  which  have  been  art- 
fully imposed  upon  them,  upon  the  ground  of  preserving  the  breed 
of  fish,  they  have  been  so  far  neglected  by  their  legal  guardians, 
that  the  river  has  of  late  been  virtually  thrown  open  to  common 
right,  and  a  class  of  outlaws — men  without  a  local  habitation  or  a 
name — are  now  enjoying  privileges  and  rights,  without  the  shadow 
of  benefit  to  the  respective  states,  which  laws  and  usages  from  time 
immemorial  had  secured  to  the  riparian  proprietor.  I  allude  to  the 
gill-net  fishermen,  who  have  literally  taken  forcible  possession  of  the 
river  Delaware,  under  the  plea  of  its  being  a  common  highway,  and 
have  virtually  dispossessed  the  lawful  owners  of  the  fisheries  of  prop- 
erty which  they  considered  as  secure,  and  as  much  their  own  as  their 
fiirms.  The  several  right  of  fishery  had  been  the  fruitful  source  of 
litigation  in  this  country  from  an  early  period  of  its  history ;  but  it 
had  been  so  long  recognized  by  legislative  enactments,  and  confirm- 
ed by  the  decisions  of  the  highest  judicial  tribunals,  that  the  question 
seemed  to  be  finally  and  incontrovertibly  settled.  .  This  right  too 
seemed  to  be  effectually  secured  to  the  riparian  proprietor,  by  the 
circumstance  that  it  was  necessary,  in  order  to  its  enjoyment,  that  a 
foothold  should  be  had  on  shore,  whereupon  to  manage  the  seine 
and  to  secure  its  contents.  This,  of  course,  would  subject  any  per- 
son who  attempted  to  encroach  on  the  fishing  rights  of  another,  to 
an  action  of  trespass,  and  consequently  operated  as  an  effectual  pro- 
tection. But  the  ingenuity  of  man,  ever  ready  to  evade  restrictions 
that  clash  with  his  interests,  has  devised  a  mode  of  fishing  by  which 
all  connexion  with  the  shore  is  rendered  unnecessary,  and  which. 
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although  prohibited  by  statutory  enactments,  be  is  able  to  practice 
in  utter  disregard  of  law  or  authority.  By  this  method,  the  net  is 
so  constructed  as  to  enlarge  or  to  mesh,  as  it  is  technically  said,  and 
not  to  enclose  the  shad,  as  b  the  case  with  the  regular  shore  nets, 
already  described.  The  seine  used  by  these  freebooters  is  formed 
with  meshes  so  large  that  the  fish  are  permitted  to  pass  their  heads 
through,  and  on  attempting  to  retreat  they  become  entangled  by  the 
gills.  The  twine  too  of  which  the  nets  are  made,  is  so  fine  that  it 
is  not  perceived  by  the  fish,  until  his  head  b  in  the  toil  and  it  is  too 
late  to  escape.  These  nets  are  kept  extended  by  meilns  of  a  small 
boat  at  each  end,  across  the  main  channels,  and  thus  extended  they 
are  permitted  to  drift  for  miles,  until  they  have  become  loaded,  when 
they  are  taken  into  the  boats,  the  fish  secured,  and  they  are  again 
stretched  oflf  in  the  river  as  before.  These  contrivances  are  hence 
denominated  drift  nets,  or  gilling  seines,  and  although  prohibited  by 
law,  yet  so  lame  are  its  provisions,  that  it  is  morally  impossible  to 
enforce  it,  except  in  cases  where  the  name  of  the  oflfender  can  be 
ascertained.  These  marauders,  therefore,  emboldened  by  the  im- 
punity with  which  they  are  enabled  to  carry  on  their  predatory  ope- 
rations, have  increased  to  such  an  extent  as  already  greatly  to  depre- 
ciate the  shore  fisheries,  and  if  not  checked,  they  must,  ere  long, 
render  them  worthless. 


Art.  XIII. — Formic  Acid — remarks  upon  its  utility ^  together  with 
a  correction  of  Dobereiner's  Process  and  views  respecting  the 
theory  of  its  formation  ;  by  Prof.  J.  P.  Emmet,  of  the  Univer- 
sity of  Virginia. 

Evert  day  brings  evidence  of  the  success  which  Chemistry  be- 
stows upon  its  votaries,  in  closely  imitating  some  of  the  numerous 
productions  which  are  generally  regarded  as  being  strictly  limited  to 
the  influence  of  a  vital  power.  Examples  are  already  too  numerous 
to  make  it  requisite  that  the  opinion  should  be  sustained  by  their  aid 
upon  the  present  occasion ;  I  shall  therefore  confine  myself  to  the 
very  striking  instance  furnished  by  the  subject  of  this  conununicatk>n. 

The  formic  acid,  as  the  name  implies,  was  at  first  detected  in  ants. 
It  exists  as  a  peculiar  secretion  which  they  emit  when  provc^ed, 
and,  at  one  time,  the  only  mode  of  procuring  it  consisted  in  mace- 
rating or  bruising  these  insects  in  water  and  afterwards  submitting 
the  mixture  either  to  simple  pressure,  or  to  distillation. 
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It  is  sufficiently  obvious,  however,  that  the  product  roust  have 
been  both  weak  and  impure.  With  the  formic  acid,  thus  obtained, 
exists  the  malic  acid  ;  and  to  separate  the  latter,  as  well  as  to  give 
the  necessary  concentration,  the  acids  were  neutralized  by  carbonate 
of  potassa,  (without  excess) — ^the  malic  acid  then  precipitated  by 
acetate  of  lead,  (added  only  as  long  as  precipitation  took  place,)  and 
the  soluuon  of  the  formate,  thus  left,  when  sufficiently  concentrated, 
decomposed  by  means  of  sulphuric  acid.  Subsequently,  distillation 
was  necessary  in  order  to  obtain  the  formic  acid  itself;  yet,  even 
after  thb,  one  impurity  being  substituted  for  another,  (the  acetic  for 
the  malic  acid,)  it  would  become  necessary  to  have  recourse  to  the 
additional  operations  of  combining  the  acids  with  the  oxide  of  lead, 
and  then  separating  their  salts  by  well  managed  crystallization,  be- 
fore we  could  obtain  the  formic  acid  free  from  the  acetic. 

It  is  manifest  that  an  acid,  with  so  very  limited  a  source  and  so 
many  delays  accompanying  its  preparation,  was  but  ill  calculated  to 
excite  much  general  interest.  Even  after  Dobereiner  bad  pointed 
out  the  mode  by  which  it  could  be  obtained  artificially ^  and  Wohler, 
Liebig  and  others,  had  very  much  extended  the  list  of  substances 
capable  of  yielding  it  by  this  process,  there  was  found  to  exist  much 
practical  inconvenience,  and  the  formic  acid  still  continues  to  be 
known  to  many  chemists,  only  by  description.  The  last  specimen  - 
which  I  purchased  cost  50  cents  per  ounce,  although  its  intrinsic 
value  should  not  exceed  6^  cents,  when  proper  and  obvious  precau- 
tions are  taken  in  its  formation. 

To  the  taste  this  acid  is  very  nearly  as  grateful  as  the  best  vinegar, 
and,  at  the  same  time,  so  very  similar,  that  one  might  be  substituted 
for  the  other  by  housekeepers.  Most  persons  would  certainly  con- 
found them,  for  even  the  distinguished  chemists,  Fourcroy  and  Vau- 
qaelin,  not  only  deliberately  publbhed  their  conviction  of  the  iden- 
tity, after  an  experimental  inquiry  which  had  this  express  object  in 
view,  but  again  asserted  the  same  opinion  when  their  first  statement 
was  opposed  by  the  experiments  of  Suerson,  who  contended  that 
the  (brmic  was  a  distinct  and  peculiar  acid.  The  acetic  and  formic 
adds  have  an  origin  very  similar,  both  coming  from  the  same  class 
€^  bodies,  viz.  sugar,  starch,  gum,  wood,  &c.  By  a  species  of 
destructive  distillation  peculiar  to  each,  both  may  be  got  from 
these  substances  directly;  but  the  acetic  acid  does  not  appear 
to  yield  any  notable  quantity  of  the  formic,  by  any  operations  yet 
known.  In  addition  to  the  evidence  which  H.  Braconnot  has  given, 
that  the  former  one  is  frequently  generated  by  living  vegetables,  I 
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will  here  notice  an  instance,  founded  upon  my  own  observation,  of  a 
very  striking  nature.  Being  lately  very  much  struck  with  the  odor 
peculiar  to  the  red  oak,  I  applied  my  lips  closely  to  the  transverse 
section  of  some  fresh  cut  logs,  and,  to  my  astonishment,  sucked  up 
with  ease  a  pure  and  grateful  vinegar,  sharp  to  the  taste,  and  so  like 
the  best  specimens  of  the  acetic  acid  that  distillation  could  not  have 
improved  its  qualities.  The  tree  was  full  grown  and  sound,  and  felled 
in  the  month  of  February,  about  the  6th,  and  the  wood  examined 
as  soon  as  cut.  The  acetic  acid  existed  most  abundantly  in  the  red 
portion  next  to  the  heart*. 

In  some  of  the  arts,  where  pure  acetic  acid  of  medium  strength 
is  required,  (as  in  making  white  lead,)  it  appears  to  me  that  the  for- 
mic acid  might  be  substituted ;  for,  independently  of  the  fact  that 
the  latter  may  be  procured  pure  tmd  concentrated  by  a  single  dis^ 
tillation  from  the  same  bodies  which,  indirectly,  and  only  by  an 
expensive  process,  furnish  the  acetic  acid, — ^their  neutralizing  powers, 
are  widely  different,  and  the  advantage  is  greatly  in  (avoc  of  the 
formic  acid.  The  combining  proportions  being  as  follows:  acetic 
acid  50,  formic  acid  37,  it  follows  that  the  difference  of  weight, 
which  amounts  to  nearly  one  fourth  of  the  whole  acetic  acid,  would 
be  always  available  were  the  formic  acid  employed  for  the  purposes 
of  saturation. 

This  acid,  however,  can  never  be  brought  to  the  same  degree  of 
concentration,  because,  its  elements  being  in  such  a  ratio  as  to  rep- 
resent, exactly,  2  atoms  oxide  of  carbon+l  atom  water ,  it  readily 
suffers  decomposition  when  exposed  to  the  influence  of  sulphuric 
acid  strong  enough  to  remove  its  constituent  water.  This,  of  course, 
always  happens  when  a  formate  is  decomposed  by  the  commercial 
sulphuric  acid,  and  nothrog  can  be  more  characteristic  of  the  pres- 
ence of  formic  acid  than  the  brisJc  effervescence^  owing  to  the  escape 
of  pure  oxide  of  carbon,  whenever  the  dry  formates  are  heated  with 
oil  of  vitriol.  There  is  no  odor  of  formic  acid.  The  acetates,  on 
the  contrary,  as  is  well  known,  furnish  the  strongest  and  purest  acid 
when  submitted  to  the  same  treatment.  But  although  this  may  be 
regarded  as  a  defect  for  some  purposes,  the  formic  acid,  obtained 
by  decomposing  its  salts,  need  never  contain  more  than  20  percent* 
of  water. 

To  the  chemist  and  pharmaceutist,  the  formic  acid  is  highly  inter- 
esting in  consequence  of  its  surprising  reducing  power;  being,  in 
this  respect,  superior  even  to  hydrogen.  Like  the  lampic  acid,  it 
often  promptly  revives  the  noble  metals  when  saline  solutions  of  the 
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htter  are  made  to  boil  previous  to  tbe  addition  of  the  acid ;  but  so 
perfect  is  the  reduction  and  precipitation  when  z  formate  of  potassa 
or  soda  is  employed  instead  of  tbe  uncooibined  acid,  that  Dobereiner 
and  others  have  strongly  recommended  the  process,  when  chemists 
are  desirous  of  separating  tbe  precious  metals  from  the  common  or 
more  easily  oxidizable  ones.^  M.  Gobel  has  also  shown,  that  by 
amply  combining  the  oxides  with  formic  acid,  and  heating  the  dry 
salts  thus  obtained  over  a  spirit  lamp,  it  is  easy  to  procure,  in  a  state 
of  perfect  reduction,  tbe  metals  zinc,  copper,  cadmium,  bismuth^ 
lead,  nickel,  uranium^  cerium,  and  cobalt.^ 

Tbe  mode  of  action  is  obvious,  and  the  facility  of  reduction  equally 
intelligible.  The  oxide  of  carbon,  composing  the  formic  acid,  re- 
nx>ves  oxygen  firom  the  metal  and  becomes  carbonic  acid,  generally 
leaving  the  reduced  matter  surrounded  by  the  excess  of  the  former 
gas.  Carbonic  oxide,  even  when  completely  gaseous,  combines 
freely  with  oxygen  at  a  dull  red  heat,  as  was  shown  by  Davy,  and 
therefore,  in  the  above  examples,  where  these  substances  have  the 
additional  advantage  of  previous  condensation  to  the  solid  state,  the. 
formic  acid  must  be  very  superior  to  hydrogen  when  the  tempera- 
ture does  not  much  exceed  obscure  redness.  It  is,  in  fact,  together 
.with  carburetted  hydrogen,  the  great  reducing  agent  in  all  furnace 
operations ;  for  tbe  carbon  of  the  fuel,  while  in  its  solid  state,  must 
be  nearly  inoperative  at  all  times,  and  tbe  carbonic  acid  which  ap- 
pears so  abundantly  in  all  sueb  cases,  if  the  reduction  of  the  ore 
be  complete,  should  never  acquire  more  than  one  half  of  its  oxy- 
gen from  the  air  which  enters  the  furnace.  Formic  acid,  it  is  obvi- 
ous, will  enable  the  chemist  not  only  to  recover  the  metal,  but  to 
determine  accurately  tbe  quantity  of  oxygen  with  which  it  was  com- 
bined— whether  the  oxide  be  a  per  or  j?ro/-oxide,  the  principle  is  the 
same — a  given  weight  of  it  is  to  be  boiled  with  formic  acid  in  excess. 
Tbe  latter  being  always  decomposed  by  the  operation,  furnishes 
carbonic  acid,  every  atom  of  which  contains  an  atom  of  oxygen 
obtained  from  the  metal ;  and  by  the  same  data,  when  the  oxide 
is  in  excess,  the  whole  of  the  formic  acid  being  decomposed  into  a 
mixture  of  carbonic  oxide  and  acid,  we  have  only  to  collect,  sepa- 
rate and  determine  tbe  amount  of  each  of  these  gases,  in  order  to 
arrive  at  a  knowledge  of  the  quantity  of  formic  acid  that  existed  in 
the  solution  operated  upon.  If  the  reduction  of  tbe  per-oxide  be 
complete,  the  formic  acid  will  be  resolved  into  water  and  carbonic 


*  AoDales  de  Chim.  Jan.  1833.  t  Juurual  de  Pbarm.  Tome  xix.  p.  485. 
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acid  alone,  which  would  simplify  the  process  very  materially,  but 
such  a  result  can  hardly  be  looked  upon  as  quite  accurate,  notwith- 
standing M.  Gobel's  strong  recommendation,  because  the  formic  acid 
is  very  volatile,  and  a  portion  must,  therefore,  always  escape  decom- 
position. 

From  what  has  been  remarked  upon  the  decomposition  of  for- 
mates by  strong  sulphuric  acid,  it  will  appear  obvious  that  chemists 
possess  an  easy,  direct,  and  certain  method  for  obtaining  oxide  of 
carbon,  uncontaminated  by  carbonic  acid. 

In  many  operations  of  pharmaceutical  chemistry,  great  advantage 
might  be  taken  of  the  remarkable  properties  of  formic  acid  ;  for,  by 
its  power  of  removing  oxygen,  it  is  capable  indirectly  of  decompo- 
sing chlorides,  which  of  course  contain  not  a  particle  of  this  element. 
The  fact  is  shown  by  the  promptness  with  which,  by  simple  ebulli- 
tion, it  changes  corrosive  sublimate  into  calomel,  the  process  being 
at  once  so  easy  and  satisfactory  as  to  have  induced  Dobereiner 
strongly  to  recommend  its  adoption ;  and  the  rationale  will  be  intel- 
ligible by  referring  the  result  to  the  combined  agency  of  the  chlorine 
for  hydrogen,  and  the  oxide  of  carbon  for  oxygen,  both  of  the  ele- 
ments of  water  being  derived  from  a  portion  of  this  fluid,  present  at 
the  time,  and  either  existing  free,  or  being  a  constituent  of  the  for- 
mic acid  itself. 

An  agent  which  can  thus  promptly  act  upon  metallic  solutions,  so 
as  to  eflfect  reduction,  is  at  once  so  peculiar  and  useful  to  persons 
engaged  in  chemical  operations,  that  it  only  requires  to  be  cheap  in 
order  to  become  extensively  employed.  This,  I  am  satisfied,  may 
be  made  the  case. 

The  conversion  of  the  formiate  of  ammonia  into  prussic  acid,  by 
simple  exposure  to  heat,  and  the  facility  with  which  the  latter  yields 
formic  acid  when  under  the  influence  of  strong  muriatic  or  sulphuric 
acid,  are  peculiarities  well  worthy  of  attention,  and  have  been  dis- 
tinctly brought  to  notice  by  M.  J.  Pelouze.*  Formate  of  ammonia 
has,  in  fact,  the  composition,  exactly,  of  an  atom  of  prussic  acid, 
combined  with  three  atoms  of  water,  and,  when  exposed  to  heat  so 
as  to  separate  the  water,  actually  furnishes  hydrocyanic  acid  of  great 
strength ;  but  it  is  not  the  less  remarkable  that  the  same  formate  of 
ammonia,  even  in  very  large  doses,  as  was  shown  by  M.  Kunckel, 
produces  no  injurious  efiects  upon  animals,  neither  does  it  occasion 
the  production  of  Prussian  blue.     The  cyanide  of  potassium,  which 

*  Animles  de  Chim.  Dec.  183L 
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bears  exposure  to  a  red  beat  without  sufl^iug  decompotitioD,  readily 
changes  into  ammonia  and  formate  of  potassa,  by  simply  boHiog  a 
saturated  solution  of  it  in  water. 

It  is  known,  moreoirer,  to  chemists,  that  oxalic  acid,  when  sud- 
denly heated  to  about  300^,  becomes  changed  into  formic  acid  mix- 
ed with  the  oxide  and  acid  of  carbon  and  water.  More  recently, 
J.  Ltiebig  has  examined  a  remarkable  acid,  composed  of  the  formic 
acid  and  the  hyduret  of  Benzule,  (oil  of  bitter  almonds,)  to  which 
he  has  given  the  name  of  formo-benzoilic*  Indeed,  it  seems  re- 
markable, considering  all  circumstances,  that  formic  acid  does  not 
more  frequently  arise  from  the  reaction  of  organic  bodies  upon  each 
other,  and  the  more  especially  as  there  is  some  reason  to  presume, 
with  liebig,  that  oxide  of  carbon^  like  some  compounds  of  carbon 
and  hydrogen,  is  capable  of  acting  as  a  radical.  Perhaps  the  rea- 
son is,  that  formic  acid  contains  elements  feebly  united,  and  (as  has 
been  stated  in  relation  to  the  metallic  oxides)  readily  seizes  upon 
additional  proportions  of  oxygen,  and  thus  changes  into  carbonic  acid 
and  water. 

The  following,  founded  wholly  upon  a  comparison  of  combining 

proportions,  may  be  mentioned  as  some  of  its  most  direct  relations : 

One  atom  of       C  1  atom  of  oxalic  acid+l  atom  of  bydro^. 

formic  acid        <  1  atom  of  sugar         +1  atom  of  carbonic  acid. 

mny  resalt  from  (  3  atoms  of  sugar       —  1  atom  of  light  carburet  of  hydrogen. 

Two  atoms  of      i  1  atom  of  tartaric  acid  -4-1  atom  of  oxygen. 

formic  acid,  from  (  1  atom  of  malic  (or  citric)  acid-f-3  atoms  of  oxygen. 

Also,  1  atom  of  formate  of  ammonia  from  1  atom  of  prussic  acid+3  atoms  of  water. 

Artificial  preparation  of  formic  add. 

I  shall  now,  however,  enter  upon  what  must  be  regarded  as  the 
principal  object  of  this  communication  ;  namely,  a  statement  of  the 
results  of  my  own  inquiry,  by  which  I  have  arrived  at  the  conclusioci 
that  Prof.  Dobereiner's  views  are  erroneous  as  to  the  mode  of  form- 
ing this  acid,  and  that  the  principles  involved  in  its  production  are 
analogous  to,  and  perhaps  equally  deserving  of  notice  as,  those  that 
relate  to  the  hydric  or  sulphuric  ether. 

One  part  of  tartaric  acid  (or  sugar)— one  and  a  half  of  peroxide 
of  manganese — one  and  a  half  of  sulphuric  acid,  diluted  with  about 
two  and  a  half  parts  of  water,  when  well  mixed  and  subjected  to 
distillation,  will  furnish  the  formic  acid  according  to  Dobereiner's 
process.     In  order  to  diminish  the  inconvenience  arising  from  the 

*  Ann.  de  Chim.  Juin,  1836. 
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frolbing  of  this  mixture,  and  which  is  exceedingly  great,  it  is  directed 
to  add  only  half  the  amount  of  dilute  acid  at  first,  and  to  make  use 
of  a  retort  having  five  or  six  times  the  bulk  of  the  matter  to  be  put 
into  it. 

The  explanation  given  by  Dobereiner,  and  other  chemists,  assigns 
to  the  peroxide  of  manganese  an  agency  absolutely  necessary  for 
success,  v!2.  that,  while  it  parts  with  a  portion  of  its  own  oxygen  and 
combined,  as  the  protoxide,  with  sulphuric  acid,  it  is  enabled  by  the 
oxygen  thus  detached,  to  convert  the  tartaric  acid  (or  sugar)  into 
formic  and  carbonic  acids. 

The  whole  of  this  explanation  is,  however,  incorrect,  as  will  ap- 
pear from  the  following  results  of  my  inquiry. 

1.  The  presence  of  peroxide  of  manganese,  (or  any  other  per- 
oxide,) is  not  only  unnecessary^  but  positively  injurious  and  produc- 
tive of  much  inconvenience.  It  is  positively  injurious  in  consequence 
of  the  power  which  all  peroxides  have  of  decomposing  formic  acid, 
and  productive  of  inconvenience  in  consequence  of  the  vast  amount 
of  carbonic  acid  which  it  produces  with  the  formic  acid  and  the  car- 
bon, deposited  during  the  operation.  The  latter  is,  in  fact,  the  cause 
of  the  excessive  frothing. 

2.  Sulphuric  acid  is  not  essential.  The  formic  acid  was  prepared 
by  phosphoric  acid  as  well  as  by  the  chloride  of  tin ;  and  no  doubt  all 
other  substances,  capable  of  converting  alcohol  into  ether,  may  be 
shown  to  possess  the  same  power.  In  no  case  does  sulphuric  acid, 
phosphoric  acid,  or  chloride  of  tin  undergo  any  decomposition,  unless 
incidentally. 

3.  The  formic  acid  may  be  procured  from  almost  every  kind  of 
vegetable  matter  that  is  capable  of  being  promptly  blackened  by  con- 
tact with  strong  sulphuric  acid.  It  rarely  appears  previous  to  the 
carbonisation,*  and  only  when  the  sulphuric  acid  possesses  a  powerful 
affinity  for  water. 

It  would  appear,  from  these  particulars,  that  the  process  for  ob- 
taining formic  acid  artificially  is  analogous  to  those  operations  for 
converting  cotton,  ligneous  matter,  be.  into  gum — gum  or  starch 
into  sugar,  and  alcohol  into  ether  or  defiant  gas,  as  far  as  regards 


♦  Wbcn  the  chloride  or  sulphate  of  tin  is  employed,  perfect  carbonization  does 
Bot  take  place,  yet  the  formic  aci4  is  generated  readily.  There  is  no  doabt,  how- 
tver,  that  some  variety  of  carbon  separates  at  ihe  same  time.  Sugar,  for  example, 
gave  a  large  deposit  of  a  snuff  brown  color,  and  resembling  in  its  properties,  the 
ulmin  of  rotten  wood. 
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the  integrity  of  the  sulphuric  acid ;  but,  in  another  respect,  namely, 
the  abundant  deposit  of  carbon,  previous  to  the  escape  of  the  formic 
acid,  the  action  more  resembles  what  occurs  when  alcohol  chaises 
at  once  into  carbon  and  defiant  gas.  The  resemblance  is  still  closer, 
if,  as  I  suppose  to  be  the  case,  the  agency  of  the  sulphuric  acid  con- 
nsts  in  remo? ing  tcw/er,  or  its  elements,  from  the  organic  substances 
which  yield  the  formic  acid  when  under  its  influence.  I  have  men- 
tioned  that  the  phosphoric  acid  may  be  substituted  for  the  sulphuric 
In  the  experiment  to  determine  this,  the  absence  of  the  latter  acid 
was  accurately  proved  by  muriate  of  baryta ;  starch  was  employed, 
and  the  phosphoric  acid  had  the  consistency  of  syrup.  But  although 
important  for  the  investigation,  as  a  fact,  the  substitution  really  cannot, 
in  practice,  be  made  with  advantage,  because  the  phosphoric  acid 
has  not  the  same  degree  of  affinity  for  water,  and  before  the  essen- 
tial action  occurs,  (well  indicated  by  the  separation  of  carbon,)  the 
organic  matter  becomes  decomposed,  more  or  less,  from  simple  ex- 
posure to  heat,  which  thus  imparts  to  the  formic  acid  an  unpleasaot 
empyreumatic  taste.  The  same  remark  applies  to  the  chloride  of  tin. 
There  is  little  doubt,  therefore,  that,  under  the  influence  of  strong 
sulphuric  acid,  gum,  sugar,  starch,  lignine,  be.  bear  the  same  gene* 
ral  relatio  uio  formic  aeid^  and  the  latter  to  oxide  of  carbon^  that  alco^ 
hcl  does  to  hydric  ether^  and  the  latter  to  olefiant  gas  or  etherine. 
Thus, 

R  1^    •       -^  (  Waterfrom  \  f^ohol-tumshes  hydric  ether. 
Sulpbunc  acid,  1  i  Susar,  fyc.     "       formic  acid. 

by  subu-acting    i  w^/^f^„.  5  £<Aer,  "        olefiant  gas. 

(  ^^'^  f"'™  }  Formic  acid,  «        oxide  of  carbon. 

By  a  comparison  of  combining  proportions,  it  will  be  seen  that  this 
explanation  enables  us  to  dispose  of  all  the  elements  except  two  of 
hydrogen. 

Thus,  by  adopting  (C+O+H)  as  the  formula  for  one  atom  of 
smgar;  and,  supposing ybtir  atoms  to  be  the  smallest  amount  involved 
m  the  process,  we  will  have  (4  C+4  0+4  H),  from  which  subtract 
H,  or  one  atom  of  toater,  (removed  by  the  sulphuric  acid,)  and  we 
shall  have  4C+30+3H,  which  is  equivalent  to  one  atom  of ybr- 
wUc  add  (2  C+3  O  4-H)  together  with  2  carbon,  precipitated,  and 
9  hydrogen,  unaccounted  for.  Again ;  assuming  (60+5  0+5  H) 
as  the  formula  for  one  atom  of  starch,  and  subtracting  2  H,  or  two 
atoms  of  water,  removed  by  the  sulphuric  acid,  the  remainder  will 
be  equivalent  to  one  atom  of  formic  acid,  (2  C+3  O+H)  together 
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with  4  atoms  of  carbon, deposited,  and  2  atoms  of  hydrogen  unac- 
counted for. 

During  the  preparation  of  formic  acid  by  Dobereiner's  process, 
as  well  as  by  my  own,  in  which  no  peroxide  of  manganese  is  em- 
ployed, there  is  always  formed,  previous  to  the  carbonization,  a  con- 
siderable quantity  of  volatile  oU,  which,  at  first,  might  be  considered 
as  arising  from  the  excess  of  hydrogen  and  carbon  in  the  process ; 
but  a  special  inquiry  has  convinced  me  that  this  is  not  the  case,  al- 
though the  oil  is  so  abundant  that  it  may  actually  be  observed  floating 
in  drops  down  the  neck  of  the  retort.  When  the  sulphuric  acid  is 
80  far  diluted  as  not  to  carbonize  the  mixture  at  the  heat  of  boiling 
water,  little  else  than  this  spicy  oil  passes  over  by  distillation ;  but  as 
soon  as  the  matter  becomes  black,  its  formation  ceases,  and  if  we 
begin  at  once  with  sulphuric  acid  about  one  half  diluted,  it  does  not 
appear  at  all ;  but,  instead  of  it,  strong  formic  acid,  without  any  for- 
eign odor,  and  quite  colorless.  This  volatile  oil  would  not  be  regard- 
ed as  objectionable  by  many,  since  it  imparts  an  aroma  to  the  acid 
like  that  of  cassia  or  cinnamon,  and  a  taste  somewhat  similar  to  that 
produced  by  hydrocyanic  acid. 

The  process  which  I  recommend,  as  having  been  found  the  most 
convenient  and  perfect,  for  obtaining  strong  formic  acid,  is  the  fol- 
k>wing. 

Mix  together  in  a  glass  tubulated  retort,  equal  measures  of  water, 
oil  of  vitriol,  and  clean,  but  unground  rye,  (or  cracked  maiz) — ^let 
them  be  heated  to  the  boiling  point,  and,  as  soon  as  the  mass  has 
become  thoroughly  blackened,  add  another  measure  of  water  and 
distill  off  one  measure  of  formic  acid. 

By  the  addition  of  a  further  quantity  of  water,  and  by  fresh  dis- 
tillation, a  weaker  acid  may  be  obtained,  which  will  answer  very  well 
to  be  added  in  subsequent  operations.  Besides  being  too  weak,  the 
product  of  this  second  distillation  will  often  contain  some  sulphtirout 
acidf  which  seldom  appears  in  the  first,  and  never  is  essential  to  the 
process.  It  occurs  in  company  with  oxide  or  carbonic  acid,  and  may 
be  removed  by  agitating,  for  a  short  time,  the  cold  formic  acid  with 
peroxide  of  lead,  as  recommended  by  Berzelius. 

By  employing  the  whole  grain,  when  small  enough,  as  of  rye,  wheat, 
oats,  Stc.  and  in  the  great  proportion  here  recommended,  the  contents 
of  the  retort  become  too  solid  to  froth  up  easily,  so  that  the  medium 
sized  vessels  may  be  employed.  Indeed,  still  smaller  ones  may  be 
substituted,  by  simply  allowing  water  to  enter  through  a  dropping  fun- 
nel at  the  tubulure,  in  proportion  as  it  is  removed  by  the  distillation. 
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Art.  XIV. — On  the  Identity  of  the  Torrelite  of  Thomson  trith 
Columbite  ;  by  James  D.  Dana,  A.  M.,  Assist,  in  the  department 
of  Chem.  Min.  and  Geol.  of  Yale  College. 

Read  before  ihc  Yale  Nat.  Hist.  Soc.  Feb.  21,  1837. 

In  a  late  number  of  the  Records  of  General  Science,  (Dec.  1 836, 
!▼.  p.  407,)  Dr.  Thomas  Thomson  has  proposed  a  separation  of  the 
Columbite  of  Middletown,  in  this  state,  (Connecticut,)  from  the  spe- 
cies heretofore  designated  by  that  name,  and  has  denominated  the 
supposed  new  species  Torrelite^  in  honor  of  our  distinguished  coun- 
tryman, Dr.  Torrey.  He  has  been  led  to  this  result,  by  the  dissimi- 
larity which  he  appears  to  have  obtained,  between  the  specific  gravity, 
hardness,  and  composition  of  a  specimen  from  the  above  locality,  and 
the  same  qualities  of  the  Haddam  and  Bohemian  specimens.  From 
an  imperfect,  and  evidently  very  irregular  crystal,  he  has  also  dedu- 
ced a  primary  form,  distinct  from  that  of  Columbite.  The  author  of 
these  remarks,  having  had  the  pleasure  of  examining  several  of  the 
splendid  crystals,  remarkable  for  their  regularity  and  brilliancy,  af- 
forded by  the  Middletown  locality,  would  here  state  what  appear  to 
he  the  obvious  deductions  from  these  crystals,  respecting  the  propri- 
ety of  the  above  distinction.  It  should  be  premised,  however,  that 
although  the  conclusion  deduced  may  differ  from  Dr.  Thomson's, 
yet  considering  the  apparent  rhomboidal  form  of  the  only  crystal  in 
his  possession,  and  also  the  other  discrepancies  which  he  observed, 
we  must  regard  his  conclusions  as  a  fair  deduction  from  the  facts  ob- 
served. 

The  identity  of  the  Haddam  and  European  specimens  was  clearly 
exhibited  by  Dr.  J.  Torrey,  by  means  of  figures  and  descriptions, 
in  the  Annals  of  die  New  York  Lyceum,  Vol.  I.  page  89.  The 
first  of  the  following  figures  is  copied  from  this  article.  To  facilitate 
comparison,  a  representation  by  Mr.  Brooke,  of  a  crystal  in  his  pos- 
session, (Fig.  2,)  supposed  from  Bodenmais,  in  Bavaria,  is  added. 
The  general  forms  of  these  figures  are  modified  rectangular  prisms. 

Mr.  Brooke  obtained  the  following  angles  : 

P  :  o'=1360  30'  ft  :  c=156o  SC 

P:e  =120°  ft  :e=li40  3(y 

With  the  reflective  goniometer,  Dr.  Torrey  found 
ft  :  c  and  M  :  e=:1670    ft  :  e=  129°  6(y     ft  :  c'=102o  50' 
The  angles  ft  :  e  approximate  sufficiently  to  prove  an  identity. 
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Fig.  3. 


^^f"^^^ 


#    rA 


1.  Haddam,  Conn.         2.  Bodenmais,  Bavaria.       3.  Middletown,  Coon. 

The  specimens  from  the  localities  that  afforded  these  two  crystals 
are  correctly  recognized  by  Dr.  Thomson  as  belonging  to  the  same 
species.  A  simple  inspection  of  figure  3,  a  representation  of  a  Mid- 
dletown  specimen,  seems  to  lead  to  the  same  conclusion  respecting 
Us  relation  to  the  Bodenmais  Columbite.  This  will  be  rendered  more 
apparent  by  comparing  with  the  above  the  interfacial  angles  of  this 
crystal.  These  angles  have  been  obtained  by  calculation ;  they  are 
necessarily  founded,  however,  on  previous  measurementSi  with  which 
they  very  closely  agree.* 


P 
P 
P 
P 
P 
fi 
ft 
M 
M 


a=1260  2' 
5^=1360  36' 
o''=.119o  13' 
e  =  119O40' 
e= 160^34' 
e=168o  6' 
c=1290  4(y 
e= 112031^ 
c=140O2(y 


a  :  a(overo')=102O  68^ 

a  :  a  (over  e)= 1170  61' 

a  :  a  (over  e)=107O  66' 

o'  :  5^  =  1500  17' 

o''  :o''=  160^29' 

a  ty  =1560  201' 

a  ;  C-1430  68' 

e  :  6"=170O  14i' 

e  :e=100O40'and79O20' 


In  the  calculations  of  these  angles,  the  planes  a,  were  assumed  as 
the  faces  of  the  fundamental  form.  We  hence  obtain  for  the  val- 
ues of  the  crystallographic  axes,  a=1.0584=Vl.l2,  6=1.206= 
\/ 1.454,  c=l  ;  and  by  inspection  and  calculation  deduce  the  an- 

*  The  following:  values  of  these  angles  have  been  observed  by  C.  U.  Shepard, 
(Shepard'sMin.ii.323.) 

P:a=127«  |t:e=1290  3<y 

P:«'=13r>a0'?  !i:*=112«  W 

P :  fi=16a»  Sy  y  :  «'=149<>  3(K 
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aexed  descriptioD  of  the  crystal  according  to  Naumaon's  sjatem  of 
Docatkni: 

OP.  jpoc  .P.p3.2p6.2poc. 
p        e        a       y        6"        e 
oc  poc  .ocp2  .ocP  .  ocpS.ocpa. 
M  e  e        e  a 

A  comparison  of  the  above  angles,  leaves  no  doubt  that  this  crys- 
tal is  a  specimen  of  the  species  Columbite :  and  we  may  extend  this 
remark  to  all  the  specimens  from  the  same  locality ;  for  perfect  crys- 
tals^ aflbrding  the  same  anglesj  are  of  frequent  occurrence.  The 
crystal  figured  by  Dr.  Thomson  is  so  very  irregular,  that  it  cannot 
be  considered  an  exception  to  this  remark.  It  presents  but  one  re- 
placed lateral  edge,  and  one  replaced  angle,  which  sufficiently  indi- 
eale  that  little  or  no  reliance  can  be  placed  upon  its  apparent  form. 
According  to  Dr.  Thomson's  measurement,  M  :  T  (mean  of  5  tri- 
als) =84^  2(K,  T  :  e  (plane  replacing  the  acute  lateral  edge) si 52^, 
M  :  e=110^  2(y,  a  :  e  (inclination  of  the  plane  on  the  angle,  to  the 
adjacent  lateral  edge) =143^  45^  The  last  inclination  nearly  coin- 
cides with  the  interfacial  angle  a  :  e  as  above  given.  This  close  ap- 
proximation would  authorize. a  suspicion  of  the  identity  of  the  crystal 
examined  by  Dr.  Thomson,  with  the  more  regular  and  highly  finished 
individuals  so  frequently  afforded  by  the  locality.  The  crystals  from 
Hiddletown,  though  often  minute,  occur  occasionally  of  a  gigantic 
size.  Prof.  Johnston,  of  the  Wesleyan  University,  has  lately  de- 
scribed a  fractured  crystal  which  originally  weighed  14  lbs.*  His 
description  is  accompanied  with  a  figure  of  the  larger  fragment  into 
which  it  was  broken.  Its  weight  was  6  lbs.  12  oz.  avoirdupois,  and 
in  length  and  breadth  it  exceeded  seven  inches.  Its  general  form 
was  similar  to  the  above  figures,  and  it  presented  the  faces  fi,  M,  e, 
«,  e,  e,  and  another  imperfect  plane,  which  appears  to  be  o'. 

From  the  identity  in  the  crystallization,  therefore,  of  the  Middle- 
town  and  Bodenmais  specimens,  we  are  compelled  to  assent  to  their 
continued  union  in  the  same  species.  Slight  discrepancies  in  the 
pby^cal  characters,  if  they  actually  exist,  should  not  influence  the 


•  See  this  JoonMl,  xxz.  387.  The  Colambite  at  Middletown  occurs  irregularly 
dinemiDated  in  a  coarse  granite,  containing  mica  and  feldspar  in  large  crystalline 
manes.  This  feldspar  has  been  quarried  for  the  manufacture  of  porcelain,  and 
by  this  means  the  fine  specimens  of  Columbite  which  the  locality  has  afforded, 
have  beett  disclosed.  Albite  and  small  quaniities  of  uranite,  rutile  and  apatite  ara 
associated  with  the  Columbite. 
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decisions  arismg  from  crystallograpbic  examinatioDS  with  well  defined 
crystals.  I  have  not,  however,  found  the  discrepancy  in  the  specific 
gravity,  noticed  by  Dr.  Thomson.  A  fragment  of  a  crystal  weigh- 
ing about  52  grains,  afforded  by  one  trial  5.95,  and  by  a  second, 
5.948  for  its  specific  gravity,  which  is  a  near  approach  to  that  of  the 
Bodenmais  Columbite,  which  is  stated  at  6.038.  Mr.  Hatchett  obtain- 
ed, for  the  American  specimen  in  the  Briti^  IVuseum,  5.918.  The 
specific  gravity  was  determined  by  Dr.  T.  at  4.8038.  There  is, 
however,  as  stated  by^Dr.  T.  a  very  evident  difference  in  hardness. 
I  haVe  found  it  to  vary  from  5  to  5.5.  The  Haddara  and  Middle- 
town  specimens  afford  a  dark  reddish  brown,  or  brownish  black 
streak,  and  very  frequently  preseut  the  blue,  reddish  or  yeUowish 
tints  of  the  steel  tarnish. 

The  composition  of  the  Bodenmais  and  American  Columbite  has 
been  variously  stated  by  different  analysts.  The  following  are  the 
results  of  analyses  by  Borkowsky,  Vogel,  Thomson  and  Wollaston : 

Torrelite^  from 
Bodenmais.  Bodenmais.  Middletown,  Con.    Bodenmais.        Connecticul. 

Columbic  acid,         74.0  75  73.90  79.65  80 

Pf otoxyd  of  iron,     20.0  17  15.65  14.00  15 

Protox.  manganese,  4.6  5  8.00  7.55  6 

Oxydoftin,  0.4  1  0.50  — 

Water,  .    =99B.— =98  V.  0.35=97.9  T.  0.05=  101.75  T.— =100  W. 

The  last  analysis  by  Wollaston,  was  made  with  but  5  grains  of  the 
original  specimen  in  the  British  Museum.  The  results  of  these 
analyses  are  not  so  widely  different  as  to  excite  a  doubt  respecting 
the  correctness  of  the  conclusions  from  crystallograpbic  considera- 
tions. 

There  is  yet  much  uncertainty  with  respect  to  the  identity  of  the 
Finland  Tantalite  with  the  species  Columbite.  Its  superior  specific 
gravity,  (7.2  to  7.3,)  and  slightly  different  composiuon,  seem  to  re- 
quire their  separation.  Gustav  Rose,  in  his  Elements  of  Crystal- 
lography,* p.  168,  has  proposed  this  separation  on  crystallograpbic 
grounds,  and  has  included,  as  above,  the  Bodenmais  and  "  Massa- 
chusetts" (Connecticut  .^)  specimens  in  the  species  ColumbUe^  and 
those  from  Finland  under  the  separate  name  of  tantalite.  It  would 
appear,  however,  that  he  was  not  acquainted  with  the  crystallization 
of  the  American  specimens ;  for  he  arranges  the  species  Columbite 

♦  Elemente  der  KrystaUographie  nebst  einer  tabellarischen  Uebersicht  der 
Mineralien  nach  den  Kiystallformen.  174  pp.  8vo.  with  iO  copper  pis.  Berlin, 
1833. 


Digitized  by  VjOOQIC 


^i  On  the  Causes  of  (he  Tornado,  or  Water  Spout.         163 

io  the  Monoclinate  system  of  crystallization,  (his  Zwei-  und  einglied- 
rtges  KrystallisatioD-system,)  and  retains  the  Tantalite  only  in  the 
Trimetric  s}*stem,  (his  ein-  und  einaxiges  Krystaliisation-system.) 
Mr.  Rose  however  remarks,  that  the  only  specimen  he  has  observed 
which  leads  to  this  conclusion,  was  a  large  crystal  in  the  Berlin  Mu- 
seum, with  faces  too  uneven  to  admit  of  measurement,  and  concludes 
by  observing  that  other  examinations  would  be  required,  to  establish 
the  certainty  of  the  above  conclusions.  This  subject,  therefore,  still 
remains  in  doubt,  and  can  be  cleared  up  only  by  accurate  crystallo- 
graphic  examinations.  The  Tantalite  from  Finland  afibrded  Ber- 
zelius,  Columbic  acid  83.2,  Protoxyd  of  iron  7.2,  Protoxyd  of  man- 
ganese 7.4,  Oxyd  of  tin  0.6  =  98.4. 


Aet.  XV. — On  the  Causes  of  the  Tornado^  or  Water  Spout;  bjr 
R.  Habe,  M.  D.  be.  be. 

In  July  last,  I  visited  the  scene  of  the  tornado,  which  had  in  the 
previous  month  produced  so  much  damage  in  and  near  New  Bruns- 
wick, New  Jersey,  and  heard  it  described  by  various  witneaaes,  and 
have  likewise  been  edified  by  the  observations  made  respecting  its 
efiects  by  Professors  Henry,  Torrey,  Johnson,  and  other  sagacious 
and  learned  observers,  and  especially  those  of  my  friends.  Prof.  A. 
D.  Bache  and  Mr.  Espy.  Probably  in  no  other  instance  have  the 
effects  of  a  tornado  been  so  faithfully  and  skillfully  traced,  ascer- 
tained and  registered.  Prof.  Bache  regularly  surveyed  the  path  of 
the  devastating  agent,  and  ascertained  the  bearings  of  the  various 
bodies  prostrated  by  it,  so  as  to  make  several  accurate  plots*  From 
an  examination  of  these,  the  proximate  causes  of  the  changes.effect- 
ed,  are  those  of  a  vertical  current  at  the  centre  or  axis  of  the  tor- 
nado, aud  of  a  horizontal  conflux  of  the  air  towards  that  axis  from 
the  surrounding  space.  Some  trees  appear  to  have  been  thrown 
down  on  the  approach  of  the  hiatus,  both  directly  in  front  of  it  and 
on  either  side ;  some  fell  at  right  angles,  others  obliquely  to  the  path. 
Hence  they  were  found  to  have  a  great  variety  of  bearings,  but  al- 
ways pointing  towards  the  path.  The  time  of  their  falling,  and  con- 
sequently the  direction  agreeably  to  the  observations  of  Prof.  Bache, 
appear  to  have  been  determined  not  only  by  the  extent  of  the  force 
to  which  they  were  exposed,  but  likewise  by  the  strength  of  their 
roots,  or  the  degree  of  protection  afforded  them  by  other  bodies, 
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trees  or  bouses  for  instanee.  On  these  accounts,  neighboring  trees, 
falling  at  different  tiroes,  bad  different  bearings ;  but  that  they  all  fell 
towards  the  point  occupied  by  the  axis  of  the  tornado  at  the  time  of 
their  overthrow,  appears  to  be  consistent  with  the  facts.  In  one  in- 
stance, both  Prof.  Bache  and  Mr.  Espy  observed  that  the  post  of  a 
frame  building,  being  dislodged  from  the  stone  on  which  it  rested, 
was  first  moved  towards  the  path  of  the  tornado  in  one  direction 
about  eighteen  inches,  marking  its  course  by  a  furrow  in  the  ground, 
and  afterwards  moved  in  another  direction,  nearly  at  right  angles  to 
the  former,  leaving  a  similar  indication  of  the  course  in  which  it  had 
moved.  Intermediately  between  the  time  when  the  tornado  bore  in 
those  directions,  the  frame  was  protected  by  a  house. 

While  the  phenomena  above  described  sufficiently  indicate  the  ex- 
istence of  a  horizontal  conflux  of  the  air,  that  of  a  vertical  force  was 
demonstrated  by  the  transportation  of  the  debris  of  the  houses  and 
trees,  as  well  as  lighter  bodies,  to  a  great  distance.  A  lady's  reticule 
was  carried  seven  miles  from  New  Brunswick,  and  a  letter  twenty 
miles.  The  piece  of  timber,  technically  called  the  plate,  on  which 
the  rafters  of  the  roof  of  a  church  in  New  Brunswick  rested,  was 
carried  nearly  a  quarter  of  a  mile,  and  lodged  in  some  trees  beyond 
the  Raritan.  The  fields,  on  the  other  side  of  that  river,  were  strewed 
with  shingles  torn  from  the  houses  in  the  town. 

After  maturely  considering  all  the  facts,  I  am  led  to  suggest  that  a 
tornado  is  the  effect  of  an  electrified  current  of  air,  superseding  the 
more  usual  means  of  discharge  between  the  earth  and  clouds  in  those 
sparks  or  flashes  which  are  called  lightning.  I  conceive  that  the  in- 
evitable effect  of  such  a  current  would  be  to  counteract  within  its 
sphere  the  pressure  of  the  atmosphere,  and  thus  enable  this  fluid,  in 
obedience  to  its  elasticity,  to  rush  into  the  rarer  medium  above. 

It  will,  I  believe,  be  admitted,  that  whenever  there  is  suflkiem 
electricity  generated  to  aflbrd  a  succession  of  sparks,  the  quantity 
roust  be  sufficient,  under  favorable  circumstances,  to  be  productive 
of  an  electrical  current ;  and  tl>at  light  bodies,  lying  upon  one  of  the 
electrified  surfaces,  may  be  attracted  more  or  less  by  the  other. 

The  phenomena  of  the  rise  and  fall  of  electrified  pith  balls,  called 
electrical  hail,  sufficiently  justify  this  last  mentioned  statement ;  while 
the  continuous  stream  is  illustrated  by  the  electrical  brush,  or  the 
blast  of  air  produced  by  a  highly  electrified  point. 

It  will  also  be  conceded,  that  thunder  and  lightning  are  caused  by 
discharges  of  electricity  between  the  earth  and  clouds,  analogous  to 
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those  of  a  Leyden  jar  or  pane ;  the  air  perforiniog  the  part  of  ao 
electric  in  place  of  the  glass,  while  the  cloud  acts  as  a  coating. 

It  follows  that  the  phenomena  above  mentioned  as  liable  to  arise 
between  oppositely  electrified  bodies,  may  be  expected  to  take  place 
between  the  clouds  and  the  earth,  with  effects  as  much  exceeding 
those  produced  by  human  agency,  as  the  snap  and  spark  of  an  elec- 
tric battery  are  exceeded  by  thunder  and  lightning.  If  in  the  one 
case  pith  balls  and  other  light  bodies  are  lifted ;  in  the  other,  water, 
trees,  houses,  hay-stacks  and  barns  may  be  powerfully  afiected.* 
If  from  a  point  electri6ed  by  a  human  contrivance,  a  blast  of  air  is 
induced  ;  it  is  assuredly  not  unreasonable  to  ascribe  to  the  analogous 
electrical  apparatus  of  nature,  aided  by  the  elasticity  of  the  air,  a 
vertical  hurricane.  It  was  under  the  well  founded  impression  that 
lightning  may  be  superseded  by  a  current,  that  we  have  been  in- 
structed by  Franklin,  to  surmount  our  lightning  rods  by  metallic 
points,  by  which  electrical  discharges  from  thunder  clouds  are  ex- 
pected to  be  conveyed  to  the  earth  gradually,  which  might  otherwise 
pass  io  sparks  of  lightning  of  a  formidable  magnitude. 

If,  then,  it  be  demonstrat,ed  that  a  continuous  discharge  of  electri-. 
city  may  become  the  substitute  for  lightning,  and  that  within  the 
sphere  of  the  discharge  the  air  may  be  so  lifted  as  to  counteract  its 


*  This  fignre  affords  an  illustration  in  mioia- 
tore  of  the  rise  and  fall  of  bodies  situated  be- 
tween oppositely  electrified  surfaces,  which,  in 
the  gigantic  operations  of  nature,  are  conceived 
to  be  the  exciting  cause  of  the  tornado.  The 
phenomena  represented  by  it  are  designated  in 
Pixii's  catalogue  as  "  grel6  electrique,"  and  may 
be  thits  explained.  A  metallic  rod  supports  one 
ball  within  the  bell  glass,  another  witikout,  so  as 
to  be  in  contact  with  the  knob  of  another  rod  R, 
proceeding  from  the  conductor  of  an  electrical 
machine  in  operation.  The  brass  ball  being  by 
these  means  intensely  electrified,  attracts  some 
of  the  pith  balls  which  lie  upon  the  metallic  dish 
in  which  the  bell  is  situated,  and  which  should 
communicate  with  the  cushions  of  the  machine. 
As  soon  as  the  pith  balls  come  into  contact  with 
the  electrified  ball,  becoming  similarly  excited, 
agreeably  to  the  general  law  they  recede  from 
each  other  and  are  attracted  by  the  oppositely 
electrified  dish.  Reaching  the  dish,  they  attain 
the  same  electrical*  state  as  at  first,  and  are,  of 
course,  liable  to  be  attracted  again. 
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gravity ;  it  is  in  the  next  place  only  necessary  to  advert  to  facts  per- 
fectly well  known,  in  order  to  point  out  a  cause  of  acceleration  suffi- 
cient to  account  for  ihe  well  known  violence  of  the  tornado. 

At  the  height  of  fifteen  miles,  the  air  has  been  ascertained  to  have 
less  than  one  thirtieth  of  the  density  of  the  stratum  next  the  earth. 
Of  course  this  substratum  would  exercise  a  force  nearly  equal  to  the 
atmospheric  pressure,  or  about  fourteen  and  a  half  pounds  to  the 
square  inch,  in  order  to  attain  the  space  occupied  by  the  r^re  me- 
dium, to  which  allusion  has  been  made.  It  follows  that  if  the  weight 
of  the  superincumbent  air  were  removed  or  counteracted,  that  the 
inferior  stratum  would  rise  with  explosive  violence. 

While  the  air  is  thus  carried  upwards  by  the  concurrent  influence 
of  electrlbal  attraction,  and  the  reaction  of  its  own  previously  con- 
strained elasticity,  other  bodies  are  lifted,  both  by  electrical  attrac- 
tion, and  the  blast  of  air  to  which  it  gives  rise.  Hence  houses  within 
the  sphere  of  the  excitement  are  burst  by  the  expansion  of  the  air 
which  they  contain,  their  walls  being  thrown  outwards,  and  their 
roofs  carried  away ;  while,  by  the  afflux  of  the  atmosphere  requisite 
to  tlie  restoration  of  its  equilibrium,  trees,  bouses,  and  other  bodies 
are  thrown  inwards  towards  the  vertical  current,  from  before,  as  well 
as  from  either  side. 

When  once  a  vertical  current  is  established,  and  a  vortex  produ- 
ced, I  conceive  that  it  may  continue  after  the  exciting  cause  may 
have  ceased  to  act.  The  effect  of  a  vortex  in  protecting  tlie  space 
about  which  it  is  formed,  from  the  pressure  of  the  fluid  in  which  it 
has  been  induced,  must  be  familiar  to  every  observer.  In  fact, 
Franklin  ascribed  the  water  spout  to  a  whirlwind  produced  by  the 
concourse  of  the  atmosphere  to  a  given  point.  His  hypothesis  was, 
as  I  conceive,  unsatisfactory,  because  it  did  not  assign  any  adequate 
cause  for  the  concentration  of  the  wind,  or  for  the  hiatus  which  was 
presumed  to  be  the  cause.  This  deflciency  is  supplied,  if  my  sug- 
gestions be  correct. 

One  fact,  of  which  I  am  myself  a  witness,  cannot  be  explained 
without  supposing  a  gyratory  force.  About  six  feet  of  a  brick  chim- 
ney, without  being  thrown  down,  were  so  twisted  on  the  remaining 
inferior  portion,  as  to  be  left  with  its  comers  projecting. 

I  have  hardly  deemed  it  necessary  to  advert  to  the  cause  of  the 
progressive  motion  of  a  tornado,  since  that  would  appear  evidently 
due  to  the  current  of  the  atmosphere  within  ^hich  it  may  be  created. 
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I  beliere  that  the  electrical  excitement  which  gives  rise  to  atmos- 
pheric discharges  of  electricity,  in  whatever  form  they  may  occur,  is 
usually  ascribed  to  the  chemical  changes  taking  place  in  the  atmos- 
phere ;  especially  the  formation  or  condensation  of  vapor. 

Another  view  of  this  subject  has  suggested  itself  to  my  mind.  It 
is  known  that  the  atmosphere  acts  generally  as  an  electric,  while  the 
earth  acts  as  a  conductor  of  electricity  ;  and  since  the  electric  fluid 
passes  through  an  exhausted  receiver  with  great  facility,  it  results 
that  the  rare  medium  which  exists  at  a  great  elevation,  is  equivalent 
to  another  conductor.  Hence  it  is  evident  that  there  are  three  enor- 
mous concentric  spaces,  of  which  that  which  is  intermediate  contams 
an  electric,  to  which  the  others  may  act  as  coatings.  When  the  ten- 
defocy  of  the  electric  fluid  to  preserve  an  equilibrium  is  taken  into 
view,  I  believe  myself  justified  in  the  inference,  that  not  only  the 
space  occupied  by  the  globe,  but  the  region  beyond  our  atmosphere, 
or  where  the  air  is  sufficiently  rare  to  act  as  a  conductor,  must  abound 
with  electricity.  Thus  the  atmosphere  is  situated  between  two  oceans 
o(  electricity,  of  which  the  tension  may  often  be  difierent.  Between 
these  electric  oceans,  the  clouds,  floating  in  the  non-conducting  air, 
must  act  as  movable  insulated  conductors ;  and  from  the  excitement 
consequent  upon  induction,  chemical  changes,  or  their  proximity  to 
the  celestial  electric  ocean,  must  be  liable  to  be  electrified  diflerently 
from  each  other,  and  from  the  terrestrial  elecuric  ocean. 

The  phenomena  of  thunder  storms  may  arise,  from  the  passage  of 
dectricily  from  one  electric  ocean  to  the  other  being  facilitated  by  an 
intenrening  accumulation  of  the  clouds,  or  in  consequence  of  dischar- 
ges from  one  insulated  congeries  of  clouds  to  another  through  the  earth. 

The  aurora  borealis  may  arise  from  discharges  from  one  ocean  to 
the  other  of  electricity,  which,  not  being  concentrated  by  its  attraction 
lor  intervenbg  cfeuds  within  air  sufficiently  dense  to  act  as  an  elec- 
tric, assumes  the  diffijse  form  which  characterizes  that  phenomenon. 

Falling  stars  may  consist  of  electric  matter,  in  transitu  between  one 
portion  of  the  celestial  electric  ocean  and  another,  tending  to  restore 
the  equilibrium  when  disturbed.  They  may,  in  fact,  consist  of  elec- 
tric matter,  passing  from  one  mass  of  moisture  to  another ;  as  it  may 
be  imagined  that  in  an  expanse  so  vast,  in  which  the  tension  is  so 
few,  there  may  be  a  great  diversity  as  respects  the  quantity  of  mois- 
ture existing  in  diflferent  parts.  Indeed,  it  may  be  conceived  that  at 
times  the  clouds,  insulated  from  each  other,  may  make  their  recipro- 
cal discharges  through  the  region  occupied  by  the  celestial  ocean. 
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I  have  been  informed  by  my  intelligent  friend,  Mr.  Quinby,  who 
resided  for  some  time  in  Peru,  at  an  elevation  of  fifteen  thousand  feet 
above  the  level  of  the  ocean,  that  the  clouds  in  that  elevated  region 
are  far  more  electric  than  in  the  lower  country  of  the  same  latitude; 
and  that,  on  this  account,  it  was  considered  as  dangerous,  at  times,  to 
travel  in  the  "  sierras,^^  or  table  land.  Possibly  thunder  storms  are 
more  frequent  in  warm  weather,  in  consequence  of  the  greater  eleva- 
tion which  the  clouds  then  attain,  and  their  consequent  approximation 
to  the  cielestial  ocean  of  electricity. 

Consistently  with  the  hypothesis  which  I  suggested  in  my  essay^>Q 
the  gales  of  the  United  States,  the  enduring  rains  which  accompany 
those  gales  are  attributed  to  the  contact  of  an  upper  warm  and  mobt 
current  of  air,  with  a  lower  current  of  the  same  fluid  at  an  inferior 
temperature,  and  moving  in  an  opposite  direction.  It  would  follow 
that,  on  such  occasions,  the  electricity  of  the  upper  region  would  be 
diffused  among  the  clouds  within  the  upper  stratum,  without  reaching 
those  existing  within  the  lower  current.  But  in  such  cases  neither 
stratum  would  be  sufficiently  insulated  and  restricted  in  its  extent  to 
transmit  the  electricity  in  a  concentrated  form,  or  to  be  liable  to  the 
intense  excitement  necessary  to  produce  a  tornado  or  lightning. 

Facts  and  Observations  respecting  the  Tornado  vMch  occurred  at 
New  Brunswick,  A".  J.,  in  June  last,  abstracted  from  a  written 
statement  made  by  James  P.  Espy,  M.  A.  P.  S. ;  by  R.  Hare, 
M.  D.  be.  be. 

The  tornado  was  formed  about  seven  and  a  half  miles  west  of 
New  Brunswick,  and,  moving  at  the  rate  of  about  tw^ty  five  or 
thirty  miles  in  an  hour,  terminated  suddenly  at  Amboy,  about  seven** 
teen  and  a  half  miles  from  the  place  of  its  commencement.  It  ap- 
peared like  an  inverted  cone,  of  which  the  base  was  in  the  ckuds^ 
and  the  vertex  upon  the  earth.  It  prostrated  or  carried  off  every 
movable  body  within  its  path  ;  which  was  from  two  hundred  to  four 
hundred  yards  wide.  Trees  which  were  embraced  successively 
within  its  axis  were  thrown  down  in  a  direction  parallel  to  its  path  ; 
those  on  either  side  always  pointing  towards  some  point  which  had 
been  under  its  axis.  Houses  were  unroofed,  and,  in  some  instancesi 
unfloored ;  in  others,  their  walls  were  throve  down  outwards,  as  if 
burst  by  an  explosion.  There  are  two  facte  stated  by  Mr.  Espy, 
and  confirmed  by  Prof.  Bache,  which  dennonstrate  fully  the  exis^ 
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taoce  of  an  hiatus.  In  a  house  which  was  exposed  to  the  vertical 
influence  of  the  toraado,  a  sheet  was  lifted  from  a  bed,  and  carried 
into  a  fissure  made  in  the  soudiem  wall,  which  subsequently  cloeed 
aod  retained  it.  The  same  result  was  observed  in  the  case  of  a 
handkerchief,  similarly  fastened  into  a  fissure  in  the  northern  wall. 
In  some  instances,  frame  buildings  were  lifted  entire  from  their  foun- 
dations. Joists  and  rafters  were  torn  from  a  house  and  thrown  down 
at  the  distance  from  it  of  about  four  hundred  yards,  and  in  adirec* 
tjon  opposite  to  that  in  which  the  trees  not  lifted  from  the  earth's 
surface  were  prostrated.  Of  course  lighter  bodies,  such  as  shingles^ 
hats,  books  and  papers,  and  branches  and  leaves  of  trees,  were  car- 
ried to  much  greater  distances.  There  was  no  general  rain,  but  hail 
and  rain  accompanied  the  fall  of  the  other  bodies.  The  tornado 
hsced,  in  any  one  place,  for  but  a  few  seconds :  the  whole  of  the 
damage  done  at  a  farm  having  been  accomplished,  as  the  farmer 
stated,  while  he  was  passing  from  the  front  to  the  rear  of  his  man- 
sion, so  that,  by  the  time  that  he  reached  the  back  door,  there  was  a 
perfect  calm.  Meanwhile,  his  house  and  bam  were  unroofed,  and 
all  the  neighboring  trees  thrown  down.  The  noise  which  accompa* 
nied  the  phenomenon  was  by  every  witness  described  as  terrific, 
being  best  exemplified  by  the  rumbling  of  an  immense  number  of 
heavy  carriages.  Every  object  in  its  path  was  bespattered  with  mud 
on  the  side  towards  that  from  which  it  advanced.  Houses  looked 
as  if  roughcast,  and  individuals  were  so  covered  with  dirt  as  to  be 
di^uised. 

Some  thunder  and  lightning  attended  the  tornado.  Some  trees, 
which  resisted  the  onset,  yielded  subsequently ;  and  hence  were  piled 
upon  those  which  had  fallen  earlier.  The  weaker  trees  were  under- 
most, and  pointed  in  the  direction  m  which  the  tornado  approached ; 
while  the  stronger  were  on  the  top,  pointing  in  the  direction  in  which 
it  moved  away. 

Four  different  phces  were  noticed,  where  all  the  trees  lay,  with 
their  summits  directed  to  a  common  center.  In  the  middle  of  one 
of  these  localities,  the  house  was  unroofed,  and  the  handkerchief 
and  sheet  were  lodged  within  the  fissures  in  the  walls,  as  already 
stated.  The  windows  in  the  same  house  were  all  broken,  and  much 
of  the  glass  thrown  outside.  From  the  evidence,  Mr.  Espy  infers 
that  the  apparent  height  of  the  tornado  was  about  a  mile.  He  states 
that  there  were,  on  the  same  day,  two  other  tornadoes,  about  seven- 
teen miles  apart ;  and  of  which  the  nearest  was  about  the  same  dis- 
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tance  from  that  of  New  Brunswick.  He  conceives  that  the  phe- 
nomena all  concurred  to  demonstrate*  an  ^*  inward  motion  from  all 
directions  towards  the  center  of  the  tornado,  and  an  upward  motion 
in  the  middle."  These  statements  of  Mr.  Espy  are  con6rmed  by 
Prof.  Bache. 

One  fact  of  some  importance  has  not  been  mentioned  by  Mr.  Espy, 
which  was  observed  by  persons  who  were  upon  the  ground,  during 
or  soon  after  the  catastrophe.  I  allude  to  the  partial  withering  of  the 
foliage  of  those  small  trees  or  shrubs  which,  from  their  suppleness, 
were  like  the  reed  in  the  fable,  neither  uprooted  nor  overthrown. 
This  unpleasant  effect  was  perceptible  when  i  visited  the  scene. 
Each  leaf  was  only  partially  withered.  As  it  would  be  inconceiva- 
ble that  mechanical  laceration  could  have  thus  extended  itself  equa- 
bly among  the  foliage,  a  surmise  may  be  warranted  that  the  change 
was  effected  by  the  electricity  associated  with  the  tornado. 

Concluding  Remarks^  by  the  Author  of  the  Article. 

I  ought,  perhaps,  sooner  to  have  acknowledged  that  I  am  aware 
that  it  has  often  been  suggested  that  water  spouts  might  be  catised  by 
electricity ;  but  the  conjecture  has  not,  so  far  as  my  information  goes, 
been  heretofore  supported  by  any  satisfactory  explanation  as  to  the 
mode  in  which  such  a  tremendous  power  could  arise  from  that  source. 
That  I  am  warranted  in  this  impression,  will,  I  trust,  appear  evident 
^  :^i  from  the  circumstance  that  two  of  the  most  disiinguislied  among  the 
r  W  late  writers  in  the  department  of  science  to  which  the  subject  belongs, 
seem  to  admit,  or  to  demonstrate,  their  inability  to  afford  any  expla- 
nation,    i  allude  to  Pouillet  and  Despretz. 

In  his  treatise  on  meteorology,  Pouillet  introduces  two  narratives 
respecting  tornadoes,  which  were  analogous  in  every  essential  point 
to  that  of  New  Brunswick.  Especially  the  existence  of  an  hiatus  is 
proved  by  the  allegation  that  the  walls  of  prostrated  houses  wer« 
thrown  down  outwards.  A  laborer  was  first  urged  forwards,  in  the 
•liext  place  lifted,  and  lastly  overthrown. 

"The  learned  and  ingenious  author  concludes  with  these  remarks. 
'*  Comment  cette  puissanc/s,  quelquefois  si  prodigieuse,  peut-elle  pren- 
dre naissance  au  milieu  des  airs?  C'est  une  question,  il  faut  de  dire, 
a  laquelle  la  spience  ne  pent  faire  aucune  r^ponse  precise.  De  toutes 
les  conjectures  vagues  et  hasardees,  que  I'on  pent  faire  sur  I'origine 
de  ce  m6t^re,  la  moins  invraisemblable  est  peut-^tre  celle  que  le 
"regarde  comme  un  tourbillon  d'une  excessive  intensity.    Mais  une 
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discussion  sur  ce  point  nous  semblerait  pr^matur^e ;  il  faut  multiplier 
les  obser?ationSy  et  constater  avec  plus  de  pr^ision  unites  les  circoD-^ 
stances  de  ces  pb^nom^nes."* 

All  the  information  respectmg  tornadoes  affi>rded  by  Despretz  is 
comprised  in  tbe  following  paragraphs,  which  I  quote  in  bis  own  words. 

^'  Trombe,  La  trombe  se  montre  en  mer  et  sur  la  terre;  tantdt 
elle  semble  sortir  du  sein  de  la  mer,  et  s'ele?e  jusqu'aux  nuages;  tan- 
tAc  elle  descend  des  nuages  jusqu'a  terre. 

"C'est  une  colonne  d'eau  conique  qui  toume  sur  elle-meme  avec 
une  grande  vitesse ;  elle  a  quelquefois  jusqu'a  plus  de  deux  cents 
metres  de  base.  Elle  est  tres-commune  entre  les  tropiques :  les  nav- 
igateurs  passent  rarement  pres  des  cotes  de  Guin^e  sans  en  aperce- 
voir  plusieurs. 

'^Les  trombes  produisent  des  effets  terribles ;  elles  deracinent  les 
arbres»  renversent  les  faibles  habitations,  soulevent  les  vdtures,  etc. 

"  On  pent  se  faire  une  id^e  des  trombes  par  les  tourbillons  de  pou- 
issiere  qui  se  forment  tout  a-coup,  en  ^le,  sur  les  routes,  et  qui  tour- 
nent  sur  eux-memes  avec  une  grande  rapidit^."f 

In  Nicholson's  Journal,  quarto  series,  London,  1797,  vol.  1,  page 
583,  there  is  an  interesting  account  of  some  tornadoes  seen  from 
Nice,  illustrated  by  engravings,  by  M.  Michaud,  who  appears  to  con- 
sider them  as  the  effect  of  electricity,  and  infers  that  he  could  produce 
tbe  phenomenon  in  miniature  by  the  aid  of  a  machine,  as  thunder 
and  lightning  are  by  the  same  means  illusurated.  This  I  have  found 
to  be  erroneous,  as  far  as  my  experience  goes,  and  f/om  a  cause 
which  is,  agreeably  to  my  hypothesis,  quite  evident.  I  mean  the 
absence  of  the  co-operating  influence  of  the  air  when  emancipated  by 
electric  attraction  from  the  conGnement  arising  from  its  own  weight. 

The  theoretic  remarks  of  Michaud  are  very  brief,  and,  to  me, 
scarcely  intelligible,  as  be  does  not  inform  us  in  what  way  he  suppo- 
ses the  electric  fluid  to  operate. 

I  have  understood,  since  I  conceived  my  hypothesis,  that  Beccaria 
ascribed  water  spouu  to  electricity,  but  I  have  not  had  the  advantage 
of  learning  by  what  reasoning  he  justi6ed  his  inferences.  However, 
should  it  appear  that  I  have  made,  through  the  want  of  information, 
any  undue  claim  to  priority,  I  shall  cheerfully  do  justice  to  any  phi- 
losopher whose  speculations  I  may  have  overlooked. 

•  Elemens  de  Physique  Experimentale  et  de  M^t^orologie,  Vol.  3,  p.  797. 
t  Trmit^  Elementaire  de  Physique,  paragraph  656,  p.  828,  par  C.  Despretz. 

Vol.  XXXIL— No.  1.  21 
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Abt.  XVI.— /)«crip<ion  of  EdwardsitCj  a  New  Mineral;  by 
Charles  Upham  Shepaad,  M.  D.,  Prof,  of  Chem.  in  the  Medi- 
cal College  of  the  State  of  South  Carolina. 

Mineralogical  description. — ^Primary  form.  Oblique  rhombic 
prism.  M  on  M=95Q  (common  goniometer.)  Base  oblique  from 
an  obtuse  edge. 

Secondary  form.  The  primary,  with  the  acute  lateral  edges  re- 
placed by  single  planes  inclining  to  the  adjacent  lateral  faces  under 
187^  3(y  common  goniometer.)  In  very  minute  crystals,  the  sum- 
mits are  occasionally  surmounted  by  four-$ided  pyramids  whose  faces 
correspond  to  the  lateral  edges  of  the  prism. 

Cleavage  parallel  to  the  bases  sometimes  distinct,  but  more  com- 
monly uneven :  in  the  direction  of  the  longer  diagonal  very  perfect. 
Surface  generally  not  very  smooth,  but  nearly  of  the  same  quality 
on  the  different  faces. 

Lustre  vitreous  to  adamantine.  Color  hyacinth-red*  Streak  white. 
Transparent  to  translucent. 

Hardness=4.5.     Sp.  gr.s=4.2  .  .  .  4.6. 

Chemical  description. — Alone  before  the  blowpipe,  in  very  thin 
fragments,  it  loses  its  red  color,  becoming  pearl  grey  with  a  tinge  of 
yellow,  and  fuses  with  great  difficulty  on  the  edges  into  a  transparent 
glass.  With  borax,  in  little  fragments,  it  turns  white  and  gradually 
dissolves,  forming  a  globule  which  is  bright  yellowish  green  while 
warm,  but  colorless  when  cold.  When  powdered,  it  is  acted  upon 
very  slightly,  by  aqua  regia.  A  small  quantity  placed  on  platinum 
foil  and  moistened  with  sulphuric  acid,  tinged  the  flame  of  the  blow- 
pipe green. 

General  observations. — The  crystals  are  rarely  above  one  third 
of  an  inch  in  length  by  one  sixth  in  breadth.  The  replacement 
of  the  acute  lateral  edges  is  deep,  imparting  to  the  prism  a  flattened 
appearance,  except  in  the  case  of  very  minute  crystals  surmounted 
by  pyramids ;  these  scarcely  exhibit  any  alteration  of  the  primary 
prism.  The  terminations  of  the  larger  crystals  are  always  incom- 
plete. In  some  of  them,  however,  the  cross  cleavage  is  eminent,  in 
which  instances  the  lateral  faces  exhibit  cross  striae  parallel  with  this 
cleavage,  analogous  to  certain  varieties  of  Hornblende  and  Pyroxene. 
The  nearest  approximations  to  the  value  of  the  angle  of  inclination 
between  the  base  and  the  prism  was  100^  for  P  on  M.    More  per- 
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fecc  crystals,  however,  are  needed  than  any  I  have  yet  seen  for  de- 
duciog  the  incidence  of  P  to  the  obtuse  lateral  edge.  The  diagonal 
deavage  is  almost  as  perfect  as  the  corresponding  cleavage  in  Silli- 
manite.  So  close  is  the  resemblance  between  the  smaller  crystals 
above  alluded  to  and  Zircon,  that  on  first  inspection  I  mistook  them 
hr  thai  species. 

The  Edwardsite  occurs  disseminated  through  Bucholzite  in  gneiss 
at  the  falls  of  the  Yantic  in  Norwich,  Connecticut*  The  Bucholsite 
is  here  considerably  abundant,  forming  apparently  a  small  bed  through 
which  are  dispersed  also  individuals  of  red  feldspar,  black  mica,  and 
more  rarely  small  crystals  of  blue  corundum.  The  variety  of  Bu- 
cholzite is  intermediate  in  the  size  of  its  fibres  betweea  that  of 
Chester,  Conn,  (the  SiUimanite,)  and  that  found  at  Chester,  near 
Philadelphia,  and  denominated  Fibrolite. 

Having  discovered  the  mineral  above  described,  while  occupied 
along  with  my  colleague.  Dr.  Percival,  in  the  geological  examina- 
tion of  the  state,  I  have  thought  proper  to  name  it  in  honor  of  his 
excelleocy  Henry  W.  Edwards,  the  governor  of  the  state;  since  the 
survey  was  first  recommended  by  his  Excellency,  and  is  still  in  pro- 
gress under  his  administration.  Its  place  in  the  natural  arrangement 
of  minerals  is  obviously  within  the  genus  Tungstic  Baryte,  and  its 
systematic  name  as  hence  arising,  and  connected  also  with  its  system 
of  crysullizatien,  will  be  the  Hemi-prismatic  Tung$iic  Baryie. 

ANALYSES. 

HuaUiaiive  examination. -^28  centigrammes  of  the  mineral,  in  the 
state  of  an  impalpable  powder,  were  heated  to  whiteness  in  a  platioa 
crucible,  whereby  it  lost  1.5  centigraoomes  in  weight.  Another  por- 
tion was  treated  with  sulphuric  acid  in  a  glass  tube,  without  occasion- 
ing any  perceptible  corrosion  of  the  glass. 

The  mineral  was  next  examined  for  phosphoric  acid,  of  the  pres- 
ence of  which  a  strong  indication  was  mentioned  in  the  chemical  de- 
scription of  the  species  above  given.  1 1  centigrammes  of  the  igni- 
ted mineral  were  mingled  with  thrice  its  weight  of  carbonate  of  potassa 
and  heated  in  a  platinum  crucible  for  fifteen  minutes.  The  mixture 
swelled  up,  became  grayish  white,  pbrous,  and  suffered  imperfect 
fusion.  Dilute  acetic  acid  was  added  to  tlie  mass :  a  copious,  heavy, 
reddish  white  powder  remained  undissolved.  To  the  clear  acetic 
solution,  acetate  of  lead  was  added,  which  occasioned  a  dense  while 
precipitate.     Nitrate  of  silver  produced  a  copious  yellow  precipitate 
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in  the  same  solution.  A  portion  of  the  white  precipitate  was  heated 
on  platinum  foil  before  the  blowpipe ;  it  easily  suffered  tision,  and 
on  cooling  crystallized  in  the  form  of  an  irregular  dodecahedron. 
The  mineral  was  accordingly  inferred  to  be  a  phosphate. 

The  matter  undissolved  by  the  acetic  acid  was  digested  for  some 
time  with  hydrochloric  acid.  An  odor  of  chlorine  was  evolved,  at- 
tended with  a  very  slow  solution  of  the  substance,  circumstances 
which,  taken  along  with  the  color  it  assumed,  led  me  to  suspect  the 
presence  of  cerium.  A  portion  of  the  clear  solution  was  withdrawn 
and  evaporated  to  dryness,  after  which  water  was  affused  and  am- 
monia added.  The  precipitate  occasioned  after  washing,  was  di- 
gested in  oxalic  acid,  and  the  solution  separated  from  the  undissolved 
portion.  The  latter  on  being  ignited  and  crushed  to  powder  had  a 
tile  red  color,  and  was  inferred  to  be  nearly  pure  peroxide  of  cerium. 
The  solution  gave  on  the  addition  of  hydrosulphate  of  ammonia  a 
faint  black  precipitate,  which  was  taken  for  sulphuret  of  iron.  An- 
other portion  of  the  hydrochloric  solution,  containing  crystals  of  sul- 
phate of  potassa,  was  set  aside  for  twenty  four  hours,  when  a  fine 
white  grained  deposit  bad  formed  on  the  bottom  of  the  vessel.  This 
deposit  was  separated,  dissolved  in  hot  water,  and  decomposed  by 
soda.  The  precipitate  was  washed  and  ignited.  It  had  a  tile  red 
colory  and  was  regarded  as  peroxide  of  cerium,  either  pure  or  only 
mixed  with  a  little  zirconia.  The  solution  from  which  the  crystals 
had  been  precipitated  was  tested  for  y  ttria  by  ammonia,  but  no  cloudi- 
ness in  the  fluid  was  perceived. 

Being  satisfied  by  the  foregoing  experiments  that  the  mineral  was 
essentially  a  phosphate  of  cerium,  1  did  not,  on  account  of  the  scar- 
city of  the  substance,  carry  my  examinations  any  farther  previous  to 
entering  upon  the  analysis. 

Quantitative  examination. — A.  45  centigrammes  of  the  mineral 
were  mingled  with  two  grammes  of  carbonate  of  soda,  and  heated  in 
a  platinum  crucible  nearly  to  whiteness  for  an  hour.  The  matter 
sufiered  complete  fusion,  having  shrunk  into  a  very  compact  mass, 
with  a  radiating  structure  and  a  grayish  white  oobr,  with  occasional 
tinges  of  yellow. 

B.  Water  was  repeatedly  boiled  upon  the  mass,  until  the  whole 
was  removed  from  the  crticible.  The  alkaline  sokHion  was  separated 
from  the  insoluble  matter  by  means  of  the  filter,  and  saturated  with 
acetic  acid. 
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C.  The  acetic  solution  (B)  was  evaporated  to  dryness  and  water 
afiiised  whereby  flocculi  of  silicic  acid  appeared  in  the  sohjtion,  which 
were  separated  by  a  double  filter,  washed,  ignited  and  weighed  0.25 
centigramme. 

D.  The  filtered  solution  (C)  was  treated  with  acetate  of  lead  so 
long  as  any  precipitate  w^nt  down.  The  precipitate  was  separated, 
washed,  and  heated  to  redness.  It  weighed  68  centigrammes,  which 
consisting  of  the  subsesquiphosphate  of  lead«  is  equivalent  to  12  cen- 
tigrammes of  phosphoric  acid. 

E.  The  undissolved  matter  from  the  alkaline  solution  B,  which 
bad  a  yellowish  white  color,  was  digested  in  hydrochloric  acid  for 
several  hours,  during  which  chlorine  was  emitted  and  the  matter 
which  was  not  taken  np  changed  from  yellow  to  reddish  brown. 
The  solution  was  withdrawn  from  the  undissolved  portion  and  pre- 
cipitated by  potassa  with  ebullition.  The  precipitate  had  a  bluish 
gray  color.  When  washed  and  ignited,  it  weighed  15  centigrammes, 
and  had  a  chestnut  brown  color. 

F.  The  alkaline  solution  (E)  was  rendered  slightly  acid  by  means 
of  hydrochloric  acid,  after  which  ammonia  was  added ;  a  white 
flocculent  precipitate  appeared.  It  was  separated  from  the  solution 
by  the  filter,  and  after  washing  was  treated  with  hydrochloric  acid, 
whereby  about  two  thirds  of  its  bulk  were  dissolved ;  the  remainder 
was  silicic  acid.  The  solution  was  transferred  to  a  flask  and  digested 
for  several  hours,  with  excess  of  carbonate  of  ammonia,  in  a  mild 
temperature.  That  portion  of  the  precipitate  which  was  not  taken 
up  by  the  ammoniacal  solution,  was  separated,  washed,  and  estima- 
ted by  means  of  the  double  filter  at  2  centigrammes. 

G.  The  ammoniacal  solution  from  which  the  alumina  was  separa- 
ted (E)  being  boiled  for  a  few  minutes,  became  milky ;  but  after 
being  evaporated  to  dryness  and  ignited  in  a  platinum  capsule,  the 
residuum  of  glucina  was  too  small  to  be  appreciated  by  the  balance. 

H.  The  solution  from  which  the  alumina  and  glucina  had  been 
precipitated  by  ammonia  (F)  was  tested  for  lime  by  the  addition  of 
oxalate  of  ammonia.  No  cloudiness  was  occasioned  by  the  oxalate. 
After  some  hours  standing,  the  solution  was  treated  with  phosphate 
of  soda,  whereby  its  transparency  was  slightly  affected. 

I.  The  15  centigrammes  of  a  chestnut  brown  powder  (E)  were 
digested  for  some  time  in  hydrochloric  acid  and  finally  treated  with 
sulphuric  acid.  The  matter  remaining  undissolved  was  separated, 
washed,  and  ignited.    It  weighed  3.5  centigrammes  and  had  the 
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appearance  of  pure  peroxide  of  cerium.  To  the  acid  solution  at  a 
boiling  temperature,  sulphate  of  potassa  was  added,  and  immediately 
afterwards  a  little  ammonia,  but  not  sufficient  to  supersaturate  the 
free  acid.  A  fine  white  grained  precipitate  instantly  appeared,  which 
was  taken  for  subsulphate  of  zirconia.  It  was  separated,  re-dis- 
solved, and  precipitated  by  potassa.  The  solution  from  which  the 
subsulphate  was  separated  was  then  thrown  down  by  potassa,  and  the 
precipitate  after  edulcoraiion  and  ignition  weighed  8  centigrammes. 
It  possessed  moreover  the  properties  of  pure  peroxide  of  cerium. 
We  have  therefore  11.5  centigrammes  peroxide  of  cerium  in  the 
15  centigrammes,  leaving  3.5  centigrammes  for  the  zirconia :  and 
regarding  the  undissolved  reddish  brown  matter  E  as  peroxide  of 
cerium,  which  it  closely  resembled  after  ignition,  the  total  weight  of 
this  oxide  from  45  centigrammes  of  the  mineral  is  27.4  centigrammes, 
or  24.53  centigrammes  of  the  protoxide,  in  which  state  of  axidauon 
the  cerium  no  doubt  exists  in  the  mineral. 

The  following,  therefore,  is  a  summary  of  the  results  obcained  in 
this  analysis. 

CentigFammet. 

Protoxide  of  cerium,  •     25.44  or  56.53  p.  c. 


Phosphoric  acid,     . 

.     12.00   «   26.66 

(C 

Zirconia,       .     .     . 

.       3.50   "     7.77 

cc 

Alumina,       •     .     • 

.       2.00   "     4.44 

(( 

Silicic  acid,       .     • 

.       1.50   «     3.33 

u 

44.44        98.73 

Protoxide  of  iron, 

a  trace. 

Glucina,  " 

Magnesia,  " 

The  phosphoric  acid  and  oxide  of  cerium  are  almost  exactly  in 
the  ratio  of  one  atom  of  the  former  to  one  and  a  half  of  the  latter. 
The  Edwardsite  is  therefore  ^  basic  seiquiphosphaie  of  the  protoxide 
of  cerium.  In  what  manner  the  other  ingredients  are  combined,  or 
whether  they  are  merely  accidental,  I  shall  not  venture  to  decide 
without  an  opportunity  of  con&rming  the  proportions  liere  stated  by 
a  repetition  of  the  analysis  on  a  larger  quantity  of  the  mineral. 

Charleston,  S.  C.  January  30tb,  1837. 
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Art.  XVII. — De$eripiion  of  a  new  TVUobiie ;  by  Jacob  GaECN, 
M.  D.9  Professor  of  Chemistry  in  Jefferson  Medical  College, 
Philadelphia. 

Caltmene  Phlyctainodes.* — Green. 

Clypeo  semilunaris  lohis  infiatis  valde  punctulatis^  aniice  roiuU' 
daioco;  cauda 1 

I  HAVE  been  for  a  long  time  expecting  to  find  among  the  trilo- 
bites  of  North  America,  a  species  analogous  to  the  C  variolaris, 
which  is  sometimes  met  with  among  the  fossils  at  Dudley  in  Eng- 
land. Its  association  with  the  C  Blumenhachii  at  that  locality,  and 
the  occurrence  of  that  species  in  such  numbers  in  the  transition 
limestone  so  extensively  spread  over  the  United  States,  induced  the 
belief  that  it  would  sooner  or  later  be  discovered  in  our  rocks. 

Dr.  William  Blanding  of  this  city,  has  recently  received  from 
Springfield  (Ohb,)  a  number  of  very  perfect  specimens  of  the  C 
Blumenhachii  and  other  fossils.  In  this  rich  parcel  I  had  the  pleas- 
ure of  discovering  a  fine  fragment  of  the  buckler,  of  a  species  not 
very  unlike  the  C.  variolaris  of  Professor  Brongniart, — Plate  I, 
fig.  3,  A, — the  original  of  which  came  from  Dudley,  and  is  said  to 
be  now  in  the  collection  of  Mr.  Johnson,  of  Bristol,  (Eng.) 

Nearly  the  whole  of  the  buckler  of  our  species  is  perfect,  in  the 
specimen  I  have  examined.  The  middle  lobe  is  large,  and  very 
prominent :  there  are  no  folds  or  tubercles  upon  it,  as  in  the  C. 
Blumenbachiiy  or  the  C  macrophihalma,  but  the  whole  of  its  sur- 
face, as  well  as  that  of  the  cheeks,  is  covered  with  distinct,  rounded 
grains,  or  warty  pustules.  The  C  variolmis  is  also  furnished  with 
a  similar  structure,  but  Prof.  Brongniart  states  that  the  pustulations 
in  that  species,  are  all  pierced  at  their  summit  with  a  small  hole, 
like  the  tubercles  on  the  genus  Cidaris  among  the  Echini :  this  is 
not  the  case  in  our  species,  the  tubercles  being  all  imperforate;  they 
resemble  exactly  in  this  respect  those  on  the  shell  of  the  Echinus 
mammiUaris  of  Lamarck.  The  whole  contour  of  the  cheeks  or  side 
lobes  of  the  buckler,  cannot  be  made  out  from  our  fragment ;  they 
no  doubt,  however,  form  spherical  triangles ;  each  cheek  is  divided 
by  a  deep  groove  into  two  lobes ;  the  portion  of  the  lobe  nearest 

♦  Phlyctainodes— from  the  Greek,  tor  puUulated, 
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the  front  is  rounded  and  mammillary ;  the  anterior  lateral  margin  of 
the  other  lobe  on  each  cheek  is  lost,  but  the  rest  is  very  perfect. 
The  edge  nearest  the  abdomen  runs  parallel  with  the  articulations 
of  the  vertebral  column,  and  from  its  inner  edge  the  front  of  the 
buckler  starts  up  in  high  relief.  Between  the  front  and  the  articu- 
lations of  the  back  it  is  quite  narrow,  but  it  swells  up  and  enlarges 
as  it  proceeds  laterally,  so  as  to  give  to  the  whole  buckler  a  pente- 
lobate  appearance.  In  the  C.  variolaris  the  external  angles  of  the 
buckler  have  a  prolongation  down  the  sides  of  the  abdomen  to  the 
sixth  articulation :  our  mutilated  fragment  will  not  permit  a  com- 
parison in  this  particular,  as  one  articulation  of  the  back  is  all  that 
remains.  There  is  no  appearance  of  eyes,  though  there  can  be  but 
little  doubt  that  these  organs  will  yet  be  discovered  in  other  speci- 
mens. The  breadth  of  the  buckler  is  one  inch  and  a  half;  and  the 
length,  measuring  over  the  front,  b  the  same. 

For  this  highly  interesting  species,  I  am  indebted  to  the  kindness 
of  Dr.  William  Blanding,  whose  indefatigable  labors  have  greatly 
contributed  to  illustrate  several  departments  of  American  natural 
history.  In  a  note  from  that  gentleman,  which  accompanied  our  fos- 
sil, he  remarks,  '^  It  was  obtained  from  the  limestone  used  in  con- 
structing the  national  road,  the  quarry  of  which  is  within  two  miles 
of  Springfield,  Ohio."  The  limestone  is  of  a  light  gray  color,  and 
the  fossil  is  spangled  with  little  crystalline  particles  of  that  mineral. 

In  Parkinson's  Organic  Remains,  vol.  iii.  plate  17,  figure  16, 
there  is  a  representation  of  the  anterior  portion  of  the  C  variola- 
ris, to  which  Professor  Brongniart  refers.  The  following  short  ac- 
count of  it  is  given  at  p.  266,  which  will  enable  those  who  are  cu- 
rious, to  compare  our  species  with  it.  "  In  this  animal,  the  lobular 
divisions  seem  to  have  very  nearly  corresponded  with  those  of  the 
Dudley  species ;  but  the  structure  of  the  head  part  differs  exceed- 
ingly from  every  other  species.  In  this  fossil,  instead  of  the  ap- 
pearance of  the  distinct  parts  of  a  face,  there  are  three  large  round 
protuberances,  the  middle  being  the  largest,  and  all  these  protuber- 
ances are  closely  beset  with  small  tubercular  elevations.  These  pro- 
tuberances occupy  nearly  the  whole  space  of  the  he^d,  the  eyes  being 
placed  on  the  centre  of  each  of  the  lateral  elevations.  The  matrix  of 
this  is  a  fine  white  limestone,  but  I  am  not  able  to  say  where  it  was 
obtained.'^ 
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AsAPHUs  Plattpleubus. — Green. 

Clypeo  ?  corpore  convexo;  costis  latis^  planissimis;  parte  marginali 
vix  membranacea  ;  cauda  rotundata. 

I  have  seen  the  lower  portions  only  of  this  trilobite,  but  the  char- 
acters which  they  present  are  sufficiently  striking  and  peculiar  to  dis- 
tinguish it  from  the  other  species.  Ten  articulations  of  the  cauda] 
extremity  of  the  animal  still  remain  in  a  good  state  of  preservation. 
The  middle  lobe  of  the  back  is  scarcely  elevated  above  the  plane  of 
the  lateral  lobes,  and  as  often  occurs  in  the  Asaphs ;  it  has  a  regular 
conical  appearance,  the  apex  of  the  cone  forming  the  terminal  joint 
of  the  tail.  Two  or  three  of  the  last  articulations  in  our  specimen 
are  somewhat  obliterated.  The  ribs  both  of  the  sides  and  of  the 
middle  lobe  are  broad  and  very  much  flattened  ;  their  upper  surface 
is  entirely  smooth,  except  a  slight  sulcus  near  the  lower  edge  of  the 
costal  arches.  The  grooves  or  furrows  formed  by  the  joints  are  nar- 
row and  not  very  deep.  The  tail  is  rounded,  and  the  membranace- 
ous expansion  or  border  which  is  found  in  most  of  the  Asaphs,  is  in 
this  species  but  very  little  developed.  In  one  side  it  is  mutilated  in 
our  fragment.  The  body  of  the  animal  projects  considerably  above 
the  rock  in  which  it  is  imbedded,  and  is  therefore  very  unlike  the 
depressed  forms  of  most  of  the  Asaphs ;  indeed,  at  Grst  sight  I  took 
it  for  a  Calymene. 

The  rock  in  which  the  A.  Platypleurus  is  mineralized,  is  composed 
of  hard,  compact,  black  limestone.  A  small  fragment  of  another 
Asaph  reposes  near  the  one  just  described.  It  may  perhaps  be  the 
remains  of  the  young  of  that  species,  though  the  ribs  are  much  more 
rounded.  There  is  also  the  joint  of  a  small  encrinite  adhering  to 
one  of  the  costal  arches. 

I  am  indebted  to  my  young  friend.  Dr.  R.  M.  Jackson,  for  this 
and  some  other  trilobites  found  by  him  in  Huntington  County,  Penn. 
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MISCELLAiaES. 

DOMESTIC    AND    FOREIGN. 

1 .  Mr.  Faraday  on  the  most  improved  form  of  the  Galvanic  Dc- 
jtagrator^  especially  as  constructed  by  Dr.  Hare. — More  than  sixteen 
years  have  elapsed  since  an  account  was  given  in  this  Journal  by  Dr. 
Hare  of  his  galvanic  deflagrators,  and  of  their  great  power  in  pro- 
portion to  their  sijse  in  producing  intense  ignition.  Not  long  after, 
(he  experiments  of  Dr.  Hare  were  with  some  additions  repeated  by 
US}  and  the  results  fully  confirming  the  allegations  of  the  inventor 
were  also  published  in  this  work.  Although  Dr.  Hare's  memoirs 
and  ours  with  engravings  were  published  in  the  Annals  of  Philoso- 
phy and  Philosophical  Magazine,  London,  yet  it  does  not  appear 
that  his  deflagrators  were  imitated  in  Europe,  the  old  and  inferior 
constructions  continuing  in  general  use.  It  is  satisfactory  to  find 
from  the  following  abstracts  from  a  paper  of  Mr.  Faraday,  that  the 
course  of  his  investigations  has  led  him  latterly  to  consider  the  defla- 
grator  of  our  countryman  as  the  most  efficient  form  of  a  galvanic 
series.  We  quote  those  passages  of  Mr.  Faraday's  paper  on  the 
subject  of  the  deflagrator  which  tend  to  justify  our  statement. 

Alluding  to  the  principles  which  this  distinguished  author  had  con- 
sidered as  established  by  his  investigations,  he  uses  the  following 
language. 

*«  Guided  by  these  principles,  I  was  led  to  the  consirnction  of  a 
voltaic  trough  in  which  the  coppers  passing  round  both  surfaces  of 
the  zincs  as  in  Wollaston's  construction  should  not  be  separated  from 
each  other  except  by  an  intervening  thickness  of  paper,  or  in  some 
other  way  so  as  to  prevent  metallic  contact,  and  should  thus  consti- 
tute an  instrument  compact,  powerful,  economical,  and  easy  of  use* 
On  examining  however  what  had  been  done  before  I  found  that  the 
new  trough  was  in  all  essential  respects  the  same  as  that  invented  and 
described  by  Dr.  Hare,  Professor  in  the  University  of  Pennsylvania, 
to  whom  I  have  great  pleasure  in  referring  it. 

•♦  Dr.  Hare  has  fully  described  his  trough.*  In  it  the  contiguous 
copper  plates  are  separated  by  thin  veneers  of  wood,  and  the  acid  is 
poured  on  to  or  off  the  plates  by  a  quarter  revolution  of  an  axis,  to 

♦  Pbilosoph.  Magazine,  1824,  Vol.  lxiii.  p.  271,  or  SillimaD's  Jouraal,  Vol.  tii. 
See  also  a  previous  paper  by  Dr.  Hare,  Annals  of  Philosophy,  [second  series,] 
1821,  Vol.  I.  p.  329.  Also  Phil.  Mag.  [first  series,]  Vol.  lvii.  p.  289,  in  which  he 
speaks  of  the  non  necessity  of  insulation  between  the  coppers. 
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which  both  the  trouffh  containiDg  the  plates  and  another  trough  to 
collect  and  hold  the  liquid  are  fixed.  This  arrangement  I  have  found 
the  moat  convenient  of  any,  and  have  therefore  adopted  it." 

Here  follows  an  engraving  and  description  of  the  deflagrator  which 
the  celebrated  author  constructed  agreeably  to  the  principles  of  Dr. 
Hare'sj  after  which  be  proceeds  to  say — 

**  Such  was  the  facility  afforded  by  this  arrangement^  that  a  trough 
of  forty  pairs  of  plates  could  be  unjpacked  in  five  minutes,  and  re* 
packed  again  in  half  an  hour ;  and  the  whole  series  was  not  more 
than  fifteen  inches  in  length. 

*'This  trough  of  forty  pairs  of  plates  three  inches  square  was  com- 
pared as  to  the  ignition  of  a  platina  wire,  the  discharge  between  points 
of  charcoal,  the  shock  on  the  human  frame,  d&c,  with  forty  pairs  of 
four-inch  plates  having  double  coppers,  and  used  in  porcelain  troughs 
divided  into  insulating  cells,  the  strength  of  the  acid  employed  to  ex- 
cite both  being  the  same.  In  all  these  effects  the  former  appeared 
quite  equal  to  the  latter.  On  comparing  a  second  trough  of  the  new 
construction  containing  twenty  pairs  of  four-inch  plates  with  twenty 
pairs  of  four-inch  plates  in  porcelain  troughs,  excited  by  acids  of  the 
same  strength ;  the  new  trough  appeared  to  surpass  the  old  one  in 
producing  these  efifects,  especially  in  the  ignition  of  wire." 

We  omit  here  a  detail  of  the  ingenious  and  accurate  experiments 
on  which  Mr.  Faraday's  inferences  were  founded,  our  object  being 
in  this  article  to  quote  bis  conclusions,  rather  than  his  premises ;  and 
shall  accordingly  pass  on  to  those  portions  of  his  paper  in  which  the 
former  are  communicated. 

"When  ten  pairs  of  the  new  arrangement  were  used,  the  consump- 
tion of  zinc  at  each  plate  was  6.76  equivalents,  or  67.6  for  the  whole. 
With  ten  pairs  of  the  common  construction,  in  a  porcelain  trough, 
the  zinc  oxidized  was,  upon  an  average,  15.5  equivalents  each  plate, 
or  155  for  the  entire  trough. 

*•  No  doubt,  therefore,  can  remain  of  the  equality  or  even  the  treat 
superiority  of  this  form  of  voltaic  battery  over  the  best  previously  in 
use,  namely,  that  with  double  coppers,  in  which  the  cells  are  insuhi* 
ted.  The  insulation  of  the  coppers  may  therefore  be  dispensed  with; 
and  it  is  that  circumstance  which  principally  permits  of  such  other 
alterations  in  the  construction  of  the  trough  as  gives  it  its  practical 
advantages. 

"The  advantages  of  this  form  of  trough  are  very  numerous  and 
great.  1st.  It  is  exceedingly  compact,  for  one  hundred  pairs  of  plates 
need  not  occupy  a  trough  of  more  than  three  feet  in  length.  2d.  By 
Dr.  Hare's  plan  of  making  the  trough  turn  upon  copper  pivots  which 
rest  upon  copper  bearings,  the  latter  afford  fixed  terminations  ;  and 
these  I  have  found  it  very  convenient  to  connect  with  two  cups  of 
mercury,  fastened  in  the  front  of  the  stand  of  the  instrument.  These 
fixed  terminations  give  the  great  advantage  of  arranging  an  apparatus 
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to  be  used  in  connexion  with  the  battery  before  the  latter  is  put  into 
action.  3d.  The  trough  is  put  into  readiness  for  use  in  an  instant,  a 
single  jug  of  dilute  acid  being  sufficient  for  the  charge  of  one  hundred 
pairs  of  four  inch  plates.  4th.  On  making  the  trough  pass  through 
a  quarter  of  a  revolution,  it  becomes  active,  and  the  great  advantage 
is  obtained  of  procuring  for  the  experiment  the  effect  of  the  first  con- 
tact of  the  zinc  and  acid,  which  is  twice  or  sometimes  even  thrice  that 
which  the  battery  can  produce  a  minute  or  two  after.  5th.  When  the 
experiment  is  cotnpleted,  the  acid  can  be  at  once  poured  from  between 
the  plates,  so  that  the  battery  is  never  left  to  waste  during  an  uncon- 
nected state  of  its  extremities ;  the  acid  is  not  unnecessarily  exhaust- 
ed ;  the  zinc  is  not  uselessly  consumed ;  and,  besides  avoiding  these 
evils,  the  charge  is  mixed  and  rendered  uniform,  which  produces  a 
great  and  good  result ;  and,  upon  proceeding  to  a  second  experiment, 
the  important  effect  of  first  contact  is  again  obtained.  6th.  The  sa- 
ving of  zinc  is  very  great.  It  is  not  merely  that,  whilst  in  action,  the 
zinc  performs  more  voltaic  duty,  but  all  the  destruction  which  takes 
place  with  the  ordinary  forms  of  battery  between  the  experiments  is 
prevented.  This  saving  is  of  such  extent  that  I  estimate  the  zinc  in 
the  new  form  of  battery  to  be  thrice  as  effective  as  that  in  the  ordinary 
form.  7th.  The  importance  of  this  saving  of  metal  is  not  merely  that 
the  value  of  the  zinc  is  saved,  but  that  the  battery  is  much  lighter  and 
more  manageable ;  and  also  that  the  surfaces  of  the  zinc  and  copper 
plates  may  be  brought  much  nearer  to  each  other  when  the  battery  is 
constructed,  and  remain  so  until  it  is  worn  out :  the  latter  is  a  very 
important  advantage.  8th.  Again,  as,  in  consequence  of  the  saving, 
thinner  plates  will  perform  the  duty  of  thick  ones,  rolled  zinc  may  be 
used  ;  and  I  have  found  roiled  zinc  superior  to  cast  zinc  in  action ;  a 
superiority  which  I  incline  to  attribute  to  its  greater  purity.  9th.  An- 
other advantage  is  obtained  in  the  economy  of  the  acid  used,  which 
is  proportionate  to  the  diminution  of  the  zinc  dissolved.  10th.  The 
acid  also  is  more  easily  exhausted,  and  is  in  such  small  quantity  that 
there  is  never  any  occasion  to  return  an  old  charge  into  use.  Such 
old  acid,  whilst  out  of  use,  often  dissolves  portions  of  copper  from 
the  black  flocculi  usually  mingled  with  it,  which  are  derived  from  the 
sine ;  now  any  portion  of  copper  in  solution  in  the  charge  does  great 
harm,  because,  by  the  local  action  of  the  acid  and  zinc,  it  tends  to 
precipitate  upon  the  latter,  and  diminish  its  voltaic  efficacy.  11th.  By 
using  a  due  mixture  of  nitric  and  sulphuric  acid  for  the  charge,  no 
gas  is  evolved  from  the  troughs ;  so  that  a  battery  of  several  hundred 
pairs  of  plates  may,  without  inconvenience,  be  close  to  the  experi- 
menter. 12th.  If,  during  a  series  of  experiments,  the  acid  becomes 
exhausted,  it  can  be  withdrawn,  and  replaced  by  other  acid  with  the 
utmost  facility ;  and  after  the  experiments  are  concluded,  the  great 
advantage  of  easily  washing  the  plates  is  at  command.  And  it  ap- 
pears to  me,  that  in  place  of  making,  under  different  circumstances, 
mutual  sacrifices  of  comfort,  power,  and  economy,  to  obtain  a  desired 
end,  all  are  at  once  obtained  by  Dr.  Harems  form  of  trough. 

'*  But  there  are  some  disadvantages  which  I  luive  not  yet  had  time 
to  overcome,  though  I  trust  they  will  finally  be  conquered.  One  is 
the  extreme  difficulty  of  making  a  wooden  trough  constantly  water- 
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tight  under  the  alternations  of  wet  and  dry  to  which  the  voltaic  in- 
strament  is  subject  To  remedy  this  evil,  Mr.  Newman  is  now  enga- 
ged in  obtaining  porcelain  troughs.  The  other  disadvantage  is  a  pre- 
cipitation of  copper  on  the  zinc  plates.  It  appears  to  me  to  depend 
mainly  on  the  circumstance  that  the  papers  between  the  coppers  retain 
acid  when  the  trough  is  emptied  ;  and  that  this  acid  slowly  acting  on 
the  copper,  forms  a  salt,  which  gradually  mingles  with  the  next  charge, 
and  is  reduced  on  ihe  zinc  plate  by  the  local  action :  the  power  of  the 
whole  batter}'  is  then  reduced.  I  expect  that  by  using  slips  of  glass 
to  separate  the  coppers  at  their  edges,  their  contact  can  be  sufficiently 
prevented,  and  the  space  between  them  be  left  so  open  that  the  acid 
of  a  charge  can  be  poured  and  washed  out,  and  be  so  removed  from  eV' 
ery  part  of  the  trough  when  the  experiments  in  which  it  is  used  are 
completed.* 

**  The  actual  superiority  of  the  troughs  which  I  have  constructed 
on  this  plan,  I  believe  to  depend,  first  and  principally,  on  the  closer 
approximation  of  the  zinc  and  copper  surfaces ; — in  my  troughs  they 
are  onlv  one  tenth  of  an  inch  apart ; — and,  next,  on  the  superior  quali- 

2  of  the  rolled  zinc  above  the  cast  zinc  used  in  the  construction  of 
e  ordinary  pile.  It  cannot  be  that  insulation  between  the  contiguous 
coppers  is  a  disadvantage,  but  I  do  not  find  that  it  is  any  advantage ; 
for  wheA,  with  both  the  forty  pairs  of  three-inch  plates  and  the  twenty 
pairs  of  four-inch  plates,  I  used  papers  well  imbibed  with  wax,t  these 
being  so  large  that  when  folded  at  the  edges  they  wrapped  over  each 
other,  so  as  to  make  cells  as  insulating  as  those  of  the  porcelain 
troughs,  still  no  sensible  advantage  in  the  chemical  action  was  ob- 
tained. 

**  As,  upon  principle,  there  must  be  a  discharge  of  part  of  the  elec- 
tricity from  the  edges  of  the  zinc  and  copper  plates  at  the  sides  of  the 
trough,  I  should  prefer,  and  intend  having,  troughs  constructed  with  a 
plate  or  plates  of  crown  glass  at  the  sides  of  the  trough  :  the  bottom 
will  need  none,  though  to  glaze  that  and  the  ends  would  be  no  disad- 
vantage. The  plates  need  not  be  fastened  in,  but  only  set  in  their 
places  ;  nor  need  they  be  in  large  single  pieces.''^ 

*  Dr.  Hare  has  obviated  these  difficalties  by  making  one  troagh  to  go  into  an- 
other, the  whole  being  cemented  while  heated  by  a  flambeau  of  alcohol,  so  as  not 
only  to  keep  the  cement  liquid,  but  also  to  expel  the  moisture  and  air  from  the 
pores,  which  in  refrigerating  absorb  the  cement.  The  cement  was  made  by  melt- 
ing together  one  part  of  soet  and  seven  of  rosin. 

t  A  single  paper  thus  prepared  could  insulate  the  electricity  of  a  trough  of  foity 
pairs  of  plates. 

t  Dr.  Hare  mentioned  in  his  account  of  his  deflacrrator  made  with  copper  cases, 
that  he  had  found  a  series  in  which  the  side  edges  were  exposed  deficient  of  power. 
He  objected  to  having  the  eases  like  those  employed  by  Faraday,  open  at  the  sides. 
His  cases  were  closed  at  the  sides,  and  open  above  and  below. 
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2.  FossU  Footsteps  in  Sandstone  and  Graywacke;  by  Prof. 
Edwa&d  Hitchcock. 

TO   THE   EDITOR. 

Sir — During  the  last  autumn,  my  attention  was  excited  afresh  to 
the  subject  of  fossil  footmarks,  in  consequence  of  the  discovery  of 
several  new  localities  in  the  valley  of  the  Connecticut  river,  both  in 
Massachusetts  and  Connecticut.  I  have  now  found  them  along  that 
river,  a  distance  of  eighty  miles,  at  numerous  quarries ;  and  as  the 
result  of  my  recent  examinations,  I  am  now  prepared  to  describe 
fourteen  new  species— double  the  number  described  in  my  first  pa- 
per, contained  in  this  Journal  for  January,  1836.  In  general  they 
are  more  distinctly  marked  upon  the  rock  than  those  formerly  de- 
scribed ;  and  some  of  them  bear  in  some  respects  so  near  a  resem- 
blance to  the  feet  of  living  Sauriat^,  that  1  have  denominated  them 
Stntroidichniies.  But  I  have  no  certain  evidence  as  yet,  that  any 
of  them  were  made  by  four-footed  animals,  ahhough  in  respect  to 
two  or  three  species  I  have  strong  suspicions  that  such  w^s  the^fact. 
I  have  sometimes  thought  they  might  have  been  made  by  Pterodac- 
tyles ;  yet  they  have  in  general  fewer  toes  than  those  described  by 
Cuvier  and  Buckland. 

Within  a  few  weeks  past,  I  have  found  on  the  flag-stones  in  the 
city  of  New  York,  some  marks  which  I  suspect  were  made  by  the 
feet  of  a  didaetylous  quadruped,  which,  like  the  Marsupialia,  moved 
by  leaps.  The  rock  is  slaty  graywacke,  from  the  banks  of  the  Hud- 
son, between  Albany  and  the  Highlands.  They  are  by  no  means  as 
distinct  as  the  footmarks  on  the  new  r6d  sandstone  above  described ; 
nor  do  I  feel  very  confident  of  the  correcmess  of  the  opinion  ex- 
pressed above ;  but  as  I  discovered  them  in  several  places,  both  in 
New  York  and  Brooklyn,  and  found  their  appearance  similar,  I  can- 
Dot  come  to  any  other  conclusion  at  present,  than  the  one  just  named ; 
although  the  inference  which  follows  from  it,  viz.  that  quadrupeds 
existed  during  the  deposition  of  the  graywacke  group,  seems  too 
much  like  a  dream  not  to  excite  strong  doubts  as  to  the  correctness 
of  that  conclusion. 

I  had  prepared  a  paper,  containing  a  full  account  of  all  the  fossil 
footmarks  mentioned  above,  with  numerous  drawings,  both  of  these 
and  of  the  tracks  of  living  birds.  Yet  I  have  concluded  it  will  be 
wiser  to  delay  its  publication  till  I  have  re-examined  some  of  the  lo- 
calities next  summer,  should  life  and  health  be  spared.    Yet  I  take 
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the  liberty  to  subjoin  a  eatalogue  of  all  the  species  hitherto  discov- 
ered, according  to  a  more  comprehensive  arrangement,  which  faitber 
discoveries  have  rendered  necessary.     And  even  the  classiflcatioa 
which  I  now  propose,  will  probably  require  other  modifications. 
I  arrange  all  the  footmarks  under  the  general  term 

IcuNiTEs,  {yxy^i  and  Xj%.) 

The  subdivisions  are  three. 

1.  TetrapodichniieSj  (cwpowrxf,  fcc.) 

*T.  didactylus.     On  gray wacke,  New  York. 

2.  Sauroidichnites^  ((faupo^,  si^o^,  he.) 

*S.  Barrattii.     Dedicated  to  Dr.  Joseph  Barratt  of  Middletown, 
its  discoverer.    Toes^  five. 

S.  palmatus.     (Omithichnites  palmatus  of  my  first  paper.) 
*S.  minitans. 

*S.  polemarchius,  (^oX^fAopx^o^.) 
*S.  tenaisamus. 

3.  Omithiehmtes. 

(1.)  Pachydactyli, 

O.  giganteus. 

O.  tuberosus. 
*0.  parvulus. 

*0.  parallelus.     (O.  tuberosus,  a  dublus  of  my  first  paper.) 
*0.  divaricaius. 
*0.  cuneatus.     Discovered  and  named  by  Dr.  Barratt. 

(2.)  Lepiodadylu 
O.  ingens. 

*0.  robustus.     (O.  ingens,  a  minor  of  my  first  paper.) 
O.  diversus. 
a  clarus. 
P  platydactybs. 
*0.  Deanii.    Dedicated  to  Dr.  James  Dean  of  Greenfield. 
*0.  tenuis. 
O.  mtnimi». 
*0.  crassus. 
*0.  minuscuhis. 
O.  tetrada(^ylus. 
*0.  praciGt. 
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Those  species  to  which  an  asterisk  is  prefixed  are  new.  I  have 
been  surprised  at  the  great  number  of  these,  and  others  may  suppose 
roe  deceived.  But  I  apprehend  that  I  have  fallen  short  of  the  num- 
ber of  distinct  species,  rather  than  exceeded  it.  Numerous  speci- 
mens of  most  of  these  species  are  in  my  collection,  which  I  shall  ever 
be  happy  to  exhibit ;  and  for  a  reasonable  return,  I  am  ready  to  fur- 
nish plaster  casts  and  moulds  of  my  best  specimens,  colored  like  the 
rock,  with  a  few  of  the  specimens  in  the  rocks. 

1  have  given  the  above  summary,  chiefly  because  I  have  had  fre- 
quent enquiries  on  the  subject  from  scientific  gentlemen,  and  because 
ii  may  be  a  long  time  before  I  shall  be  prepared  to  give  an  account 
in  detail. 

3.  Observations  on  the  Aurora  Borealis  of  January  25tA,  1837;  by 
Denison  Olmsted,  Professor  of  Natural  Philosophy  and  Astron- 
omy in  Yale  College. 

The  17th  of  November,  1835,  the  22d  of  April,  1836,  and  the 
25tb  of  January,  1837,  have  severally  been  rendered  memorable  for 
the  occurrence  of  the  Aurora  Borealis,  in  forms  and  colors  more 
magnificent  and  splendid,  than  any  others  witnessed  by  the  present 
generation.  The  first  of  these  has  been  already  noticed  in  this 
Journal.  (See  vol.  xxix.  p.  388.)  It  was  distinguished  for  exhib- 
iting, on  a  grand  scale,  nearly  all  the  varieties  of  the  anrora  ever 
observed  in  our  climate,  including  the  bank  of  auroral  vapor  in  the 
North^he  streamers — the  arches — ^the  corona  formed  around  the 
magnetic  pole  of  the  Dipping  Needle — and.the  undulations  or  Merry 
Dancers ;  while  the  whole  were  set  off  by  that  peculiar  display  of 
crimson  light,  which  usually  attends  the  most  remarkable  displays  of 
the  aurora.  The  second,  that  of  April  22d,  was  distinguished  above 
all  others  which  I  have  witnessed  for  the  auroral  waves.  They  be- 
gan to  be  observed  before  the  end  of  twilight,  and  contraued  nearly 
all  night,  ibllowing  each  other  with  astonbhing  celerity.  My  friend 
Mr.  Twining  and  myself,  formed  each  a  separate  judgment  of  the 
velocity,  and  agreed  in  the  opinion  that  the  time  occupied  by  a  wave 
in  ascending  through  45  degrees,  was  about  half  a  second, — a  swifter 
motbn  than  either  had  ever  observed  in  nature  before.  The  display 
of  these  undulations  from  half  past  11,  and  onward,  was  striking 
beyond  conception.  Their  course  was  generally  upward  towards  the 
pole  of  the  dippmg  needle.    The  evening  of  the  8th  of  May,  also, 
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exhibited  a  well  defined  bow*  The  careful  obsenratioDS  made  at 
Hanfoi^  by  Mr.  P.  W.  Ellsworth,  when  compared  with  mj  own» 
afiforded  tolerably  accurate  data  for  estimating  its  height.  From 
these  it  resulted,  that  its  perpendicular  elevation  above  the  earth  was 
160  miles. 

The  aurora  of  the  25th  of  January,  was  the  most  magnificent  of 
all.  It  resembled  that  of  November  17,  1835,  in  many  particulars, 
but  its  cobrs  were  brighter  and  more  diversified,  and  its  columns 
arranged  with  more  symmetry  around  the  magnetic  pole,  supporting 
a  canopy  of  unrivalled  grandeur. 

It  cannot  be  doubted,  that  we  are  passing  through  one  of  those 
interesting  periods  when  the  Aurora  Borealis,  after  having  been 
scarcely  visible  for  many  years,  returns  in  unusual  frequency  and 
splendor.  A  number  of  such  epochs  are  distinctly  marked  in  history, 
a  full  and  learned  account  of  which,  as  far  down  as  the  year  1731, 
may  be  seen  in  the  celebrated  work  of  Mairan,  on  the  Aurora  Bo* 
realis,  which  constitutes  a  separate  volume  of  the  Memoirs  of  the 
Royal  Academy  of  Sciences  at  Paris.  Under  this  impression,  it  is 
deemed  the  more  important  to  preserve  some  permanent  record  of 
each  remarkable  return  of  the  phenomenon.  The  limits  albwed  to 
the  present  article,  however,  will  permit  only  a  very  cursory  review 
of  the  facts. 

The  following  is  a  synopsis  of  the  observations  made  by  the  writer 
of  this  article. 

My  attention  was  first  attracted  to  the  aurora  as  early  as  6  o'clock, 
before  the  twilight  was  over.  At  this  time,  the  northern  sky  exhib- 
ited a  blush  not  unlike  that  of  the  fairest  dawn.  This  was  skirted 
on  the  east  and  west  by  ill-defined  columns  of  crimson  light,  which 
moved  slowly  from  north  to  south.  At  7  o'clock,  these  began  to  send 
up  $treamers^  all  of  which  tended,  as  usual,  to  a  common  focus  situa- 
ted a  few  degrees  south  and  east  of  the  zenith.  At  ten  minutes  past- 
7  o'clock,  the  corona  was  distincdy  formed,  embracing  the  Pleiades, 
which  were  nearly  at  its  center,  and  seemed  for  a  few  moments  to 
control  its  mysterious  movements.  By  the  diurnal  motion,  however, 
those  stars  soon  moved  to  the  westward ;  but  the  common  focus,  or 
pobt  of  concourse,  of  all  the  streamers,  held  a  fixed  position  in  the 
magnetic  meridian,  and  at  or  near  the  pole  of  the  dipping  needle,  as 
was  the  case  in  the  similar  exhibition  of  November,  1835.  At  three 
different  times  during  the  evening,  the  corona  was  dispersed,  and  as' 
often  re-formed  ;  but  the  portion  of  its  center  remained  nearly  inva- 
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riable  with  respect  to  (be  magnetic  meridian.  Meanwhile,  the  twi- 
ligbc  of  the  northern  sky  had  moved  slowly  southward,  its  boundary 
spanning  the  firmament  from  west  to  east  in  a  well  defined  zone,  until 
it  left  only  a  segment  of  the  southern  hemisphere,  about  30  degrees 
in  altitude.  This  portion  of  the  heavens,  thrown  as  it  was  into  stri* 
king  contrast  with  the  illuminated  parts  of  the  sky  appeared  of  a 
dark  slate  color,  and  exhibited  the  interesting  spectacle  of  stars 
seeming  to  shine  brightly  through  a  stratum  of  black  clouds. 

These  phenomena  played  off  various  interesting  evolutions,  until 
fiAeen  minutes  after  10  o'clock  ;*  when  suddenly  the  meteor  rallied 
all  its  forces.  Innumerable  spindles,  of  silvery  lustre,  darted  from 
the  orimson  folds  of  light  that  hung  around  the  sky,  and  all  pointed 
towards  the  common  focus ;  and  sheets  of  a  thin  vapor  of  mingled 
white  and  red,  flowed  over  these,  and  wreathed  themselves  around 
the  same  point  in  wavy  foMs.  A  universal  stillness  reigned ;  and 
the  ground  itself,  now  covered  with  snow,  which  exhibited  a  delicate 
rosy  tint,  contributed  to  enhance  the  beauty  of  the  scene.  It  will  be 
obvious,  also,  to  one  that  reflects  on  the  position  of  the  principal  con- 
stellations, at  that  time,  that  a  large  portion  of  all  the  brightest  of  the 
fixed  stars,  were  assembled  on  the  spot.  Sirius  and  Procyon, 
Castor  and  Pollux,  Capella  and  Aldebaran,  were  arranged  around 
the  field  in  striking  array,  along  with  Jupiter  and  Mars,  which  chan- 
ced to  be  present  on  the  occasion,  and  both  at  the  period  of  their 
greatest  splendor. 

So  delicate  was  the  auroral  Covering  that  the  light  of  the  stars  was 
btit  little  obscured  by  it.  The  clusters  of  small  stars  in  the  head  of 
Orion,  when  most  enveloped,  was  still  distinctly  visible ;  and  the  two 
pkinets  appeared  through  a  dense  mass  of  red  vapor  with  seemingly 
aagmented  splendor.  Mars,  especially,  seemed  peculiarly  in  his 
element.  In  these  various  attributes  of  grandeur  and  beauty,  the 
present  greatly  exceeded  all  former  exhibitions  of  the  aurora ;  bat 
there  were  wanting  the  auroral  waves,  or  Merry  Dancers,  which 
OHide  so  conspicuous  a  figure  in  the  great  display  of  November,  1835. 

Ahbough  the  moon  was  shining  in  the  east,  and  but  little  past  the 
full,  yet  the  distinctness  of  the  auroral  lights  seemed  scarcely  im- 
paired by  it.  This  is  remarkable :  perhaps  there  is  not  more  than 
one  instance  on  record,  when  so  splendid  an  exhibition  of  the  aurora 
was  witnessed  in  the  presence  of  so  full  a  moon. 

•  It  appears  from  the  observations  made  by  Prof.  Dewey,  at  Rochester,  N.  Y., 
that  this  return  of  the  aurora  was  aboat  an  hour  earlier  there  than  here. 
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The  Magnetic  JVeedle  was  watched  ittemivelj  by  Mr^  E.  C.  Her- 
rkkf  and  was  observed  to  undergo  extraordinary  fluctoaiions^^^at 
one  time  (7h.  4 Ira.)  deviating  a  whole  degree  westward  of  its  mean 
position,  and  at  another  time,  traversing  45  minutes  of  a  degree  in  twd 
minutes  of  time.  The  Barometer  had  previously  been  subject  to 
uncommon  variations.  On  the  night  of  the  21st,  between  11  and 
12  o'clock,  it  stood  at  28.70  inches — a  depression  nearly  or  quite 
unexampled  at  this  place.  From  that  time  it  had  risen  gradually^ 
and  during  the  aurora,  it  stood  at  about  30.1  inches.  Its  entire  range 
since  Dec.  l&ih,  when  it  was  30.91  has  been  very  remarkable,  mnce 
its  maximum  at  this  place  in  ordinary  years,  is  rarely  above  30.70, 
and  its  minimum  seldom  bebw  29  inches.  Early  in  the  evening  of 
the  aurora,  the  Thermometer  was  at  20^  (Fah.)  but  sunk  rapidly, 
and  at  10  oVk>ck  was  only  4  degrees  above  zero,  and  before  room- 
ing fell  quite  to  £ero. 

The  Zodiacal  light  was  at  that  time  very  conspicuous  in  the  south- 
west, and  has  continued  to  the  present  time,  March  7tb,  considerably 
brigbter  than  in  ordinary  years. 

From  various  accounts  published  in  the  newspapers,  and  from 
noroerons  private  communications  obligingly  made  to  the  Editor  of 
tUs  Journal,  and  to  ihe  writer,  it  appears,  that  tbb  auroral  exhibitioo 
was  seen  over  a  vast  extent  of  country,  and  preserved,  at  points  very 
remote  from  each  other,  a  remarkable  uniformity  of  appearance.  Its 
limits  are  unknown ;  but  we  have  already  heard  of  it,  in  a  form  of 
the  most  imposiog  grandeur,  as  far  north  as  Quebec,  and  other  parts 
of  British  America  to  the  eastward  of  that  place,  and  as  presenting 
a  spectacle  equally  rare  and  beautiful  as  far  south  as  (he  Island  of 
Bermuda.  Throaghout  nearly  the  whole  of  this  wide  region,  the 
phenomenon  is  identified  by  its  crimson  light,  by  its  streamers  and 
its  arches,  by  its  corona  formed  in  the  region  of  tlie  pole  of  the  dip- 
ping needle  of  each  place,  and  by  its  return  a  little  after  10  o'ctoek, 
after  having  once  nearly  faded  away. 

At  Windsor^  Vermont,  the  description  given  by  the  editors  of  the 
Vermont  Chronicle,  corresponded  very  nearly  to  the  appearances  as 
exhibited  here ;  but  they  add,  that  on  the  folk>wing  morning  "  the 
mercury  stood  at  thirty  six  dborebs  below  xicito, — a  more  in- 
tense coM,  b/two  degrees,  than  the  morning  of  January  4,  1836,  as 
measured  by  the  same  thermometer,  with  the  same  exposure."  At 
IVoy,  the  same  morning,  the  thermometer  was,  at  7  o'clock,  ^cen 
degrees  below  zero. 
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Near  Hartford^  the  aurora  was  observed  with  much  attention  by 
Mr.  £•  H.  Burritt.  While  hb  observations  corresponded,  in  gene- 
ral to  those  made  elsewhere,  it  is  somewhat  singular  that  he  was  able 
lo  detect  no  efiect  on  the  magnetic  needle.  On  this  point  he  re- 
marks :  '^  In  the  early  part  of  my  observations,  I  placed  a  magnetic 
needle,  of  more  than  common  sensibility,  in  the  open  air,  to  test,  or 
rather  to  verifjfy  the  magnetic  theory  of  these  phenomena.  Two 
assistants  and  myself  watched  the  needle  alternately,  for  two  hours ; 
but  without  the  satisfaction  of  any  evidence  that  the  needle  felt,  in 
the  slightest  measure,  the  inspiration  of  the  scene.  I  thought  if  it 
bad  ever  betokened  any  sympathy  in  the  most  violent  agitation  of  the 
Northern  Lights,  it  would  now  be  too  manifest  to  be  mistaken.  This 
is  the  more  singular,  as  the  convergent  point  of  all  the  radii  of  the 
aurora,  appeared  to  be  not  only  in  the  magnetic  meridian,  but  in  the 
elevated  pole  of  the  dipping  needle  produced,  viz.  67  degrees  from 
the  North  pole." 

It  is  remarkable  that  at  a  place  not  more  than  about  thirty  miles 
north  of  New  Haven,  the  needle  should  appear  to  have  undergone 
DO  fluctuations,  while  they  were  so  obvious  here,  as  noted  in  the 
observations  of  Mr.  Herrick,  and  were  noticed  in  other  places  remote 
from  this.  Thus,  a  writer  in  the  RtpMican^  a  paper  published  at 
Annapolis,  (Maryland,)  observes — *^  The  magnetic  needle  was  very 
sensibly  afiected— the  needles  in  all  the  instruments  constantly  vibra- 
ted in  the  horizontal  arc,  and  exhibited  also,  in  an  unwonted  degree, 
by  a  vertical  nQK>tion,  the  tendency  to  dip.  In  an  excellent  compass 
by  Dollond,  the  needle  was  drawn  down  into  close  contact  with  the 
plate.  The  instrument  was  then  inclined  in  its  position  to  cause  the 
needle  to  traverse,  and  the  declination  noted  at  nine  o'clock,  and 
compared  with  the  amount  the  next  morning  at  sunrbe.  The  in- 
strument indicated  a  difierence  in  declination  of  ren  degrees  P^  The 
Barometer  according  to  the  same  writer  stood  at  30.2  inches,  within 
one  tenth  of  an  inch  of  its  height  at  this  place,  although  Annapolis 
is  distant  about  three  hundred  miles. 

The  accurate  descriptions  with  which  several  able  correspondents 
have  furnished  me  of  the  phenomenon,  as  seen  at  different  places, 
will  affo^^  the  means  of  making  some  estimate  of  the  height  of  par- 
ticular objects ;  but  my  Itmiu  do  not  permit  me  to  enter  upon  it  here* 
Nor  can  I  add  at  present  any  thing  respecting  the  origin  of  the  Au- 
rora Borealis^  except  to  declare  my  conviction,  that  it  is  not  satia-' 
iactorily  accounted  for  by  any  existing  theory.     In  assigning  it  so 
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btstily  to  EleeiricUtff  a  quietus  was  given  to  all  ferther  attempts  at 
exphnatioD,  while  yet  even  the  presence  of  this  agent,  in  any  extra- 
ordinary degree,  has  never  been  proved.  Magnetism  has  done 
more :  the  auroral  vapor  is  proved  to  have  magnetic  properties ;  but 
still  this  fact  gives  us  no  information  respecting  its  origin.  This,  I 
believe,  is  to  be  sought  for  in  a  source  extrinsic  to  the  earth. 

4.  Foreign  Accounts  of  the  Meteoric  Shower  of  November ^  1836. 

Id  our  last  number,  we  published  a  statement  of  the  observations 
which  had  been  made  in  this  country,  on  the  Meteoric  Shower  of 
November  last.  We  learn  that,  in  consequence  of  an  invitation  issu- 
ed by  the  French  Academy,  the  same  occurrence  was  extensively 
observed  by  the  astronomers  of  Europe,  which  resulted  in  a  full  con- 
viction of  the  periodical  nature  of  this  phenomenon,  in  accordance 
with  the  views  of  Prof.  Ohnsted,  as  expressed  in  preceding  numbers 
of  this  Journal.  A  digest  of  numerous  observations,  was  laid  before 
the  Academy  by  M.  Arago,  which  was  followed  by  an  interesting 
communication  on  the  same  subject  by  M.  Biot.  Not  having  yet 
received  the  French  journals  containing  these  memoirs,  and  not  hav- 
ii^  room  among  our  miscellanies  for  a  full  notice  of  them  contained 
in  the  London  Athenaeum  for  January  7,  1837,  we  restrict  ourselves 
to  a  few  brief  extracts. 

**  I  do  not  conclude  from  the  preceding  considerations  (adds  M. 
Biot)  that  the  meteors  of  the  13th  of  November  are  certainly  caused 
by  the  collision  and  perturbations  of  the  solar  nebula  with  and  from 
the  Earth.  I  neither  affirm  nor  reject  this  identity  ;  all  I  have  been 
desirous  of  showing  is,  that  on  the  13th  of  November  the  Earth  is 
near  the  ascending  node  of  the  nebula,  towards  which  she  directs 
her  course,  and  soon  traverses ;  that  in  these  circumstances  of  posi- 
tion and  movement,  she  must  certainly  act  by  attraction  and  collision 
on  the  material  particles  of  the  nebula,  which  at  that  period  would 
be  (bund  near  the  ascending  nodes  of  their  orbits,  and  at  an  equal 
distance  from  the  Sun  and  Earth,  or  very  nearly  so,  whence  would 
resuh  phenomena  coincident  in  direction  and  period  with  the  n^eteoric 
period  of  the  13th  of  November.  Lastly,  I  have  remarked,  luat  the 
usual  passage  of  Mercury  and  V«!(ius  across  much  more  central  re- 
gions of  the  nebula,  must  necessarily  have  disseminated,  and  do  per- 
haps still  disseminate,  innumerable  particles  into  orbits  very  little  in- 
clined to  the  ecliptic,  and  directed  in  all  ways ;  so  that  the  Earth 
may  accidentally  meet  with  them  in  other  points  of  her  course. 
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**  Although  these  inductions  are  very  evident  to  myself,  and  seem 
to  be  necessarily  derived  from  the  facts,  and  from  the  laws  of  attrac- 
tion, I  only  offer  them  with  extreme  diffidence,  because  I  know  how 
easy  it  is  to  be  deceived  in  such  matters  by  the  most  probable  anal- 
ogies, which  we  cannot  verify  by  rigorous  calculations.  It  is  scarcely 
necessary  for  mc  to  state,  that  all  the  circumstances  of  position,  di- 
rection, and  periodicity,  peculiar  to  the  meteors  of  the  13th  of  No* 
vember  have  been  collected  and  made  known  by  Mr.  Olmsted,  (of 
America,)  in  a  very  comprehensive  and  highly  interesting  work.  He 
attributes  this  phenomenon  to  the  existence  of  a  great  meteoric  ck>ud, 
circulating  round  the  Sun  in  an  orbit  inclined  about  7  degrees  tow- 
ards the  ecliptic.  This  is  also  very  nearly  the  inclination  of  the  solar 
equator  and  nebula.  In  order  that  this  cloud  may  come  in  collision 
with  the  Earth  on  the  13th  of  November,  he  places  it  at  the  same 
distance  from  the  Sun  in  its  ascending  node ;  but  only  wishing  the 
collision  to  take  place  at  this  point,  he  gives  it  a  revolution  of  six 
months,  in  an  ellipse,  the  aphelion  of  which  answers  to  the  node  of 
the  13tb  of  November.  This  peculiarity,  besides  being  improbable, 
does  not  appear  to  me  to  be  necessary  to  the  hypothesis ;  for  every 
ellipse  sufficiently  different  from  the  terrestrial  ellipse  by  its  flattened 
form,  or  the  actual  position  of  its  perihelion,  would  fulfil  the  same 
conditions.*  Mr.  Olmsted,  in  the  addition  to  his  first  work,  publish- 
ed in  1836,  says,  that  he  also  thought  the  phenomenon  of  1833  might 
have  some  affinity  with  the  zodiacal  light ;  and,  as  a  sign  of  this 
connectioo,  he  makes  the  curious  remark,  that  in  1833  the  zodiacal 
light  was  unusually  apparent,  much  more  so  than  in  1834  or  1835. 
But  he  infers,  tliat  the  meteoric  cloud  may  be  precisely  this  very 
light,  more  apparent  in  November  because  seen  in  its  aphelion  at  a 
lesser  distance  from  the  Earth,  whilst  six  months  afterwards,  about 
the  10th  of  May,  being  come  back  to  the  same  node,  and  the  Earth 
being  on  the  other  side  of  the  Sun,  we  see  it  in  opposition  at  a  greater 
distance,  and  consequently  under  a  smaller  apparent  diameter.  Now 
these  purely  optical  variations,  which  must  take  place  in  every  posi- 
tion of  the  Earth,  according  to  the  laws  of  perspective,  for  a  finite 


•  Professor  Olmsted  does  not  consider  the  period  of  six  monihs  as  an  essential 
part  of  his  theory,  but  admits  that  it  vMf  be  a  year.  Thws,  in  the  last  number  of 
this  Journal,  page  394,  he  observes  as  follows :— "  In  the  present  stale  of  our  knowl- 
edge on  this  subject,  I  regard  it  as  a  point  open  for  inquiry,  whether  it  will  best 
accord  with  all  the  phenomena  of  shooting  stars,  to  gire  to  the  meteoric  body  a 
period  of  nearly  one  year,  or  of  half  a  year." 


Digitized  by  VjOOQIC 


Vniied  States'  Gdd  Mine.  183 

body  seen  from  difiereot  distances,  seera  to  me  to  be  iDCompatible 
with  the  appearance  of  the  zodiacal  ligbt^  at  different  periods  of  the 
year,  as  stated  by  Domenico  Cassini,  after  a  long  and  unremitted 
series  of  observations;  but  I  leave  this  point  of  discussion  to  others^ 
and  confine  myself  to  thanking  Mr.  Olmsted  for  having  so  carefully 
collected  and  stated  the  evident  elements  of  so  curious  a  phenoroe- 
noo.  The  universal  interest  which  M.  Arago  has  obtained  for  it  by 
publicatious  relative  to  the  voyage  of  the  Bonite,  will  doubtless  mul- 
tiply the  characteristic  elements  of  its  appearance ;  and  the  analogy 
of  these  facts,  with  those  which  have  already  occupied  M.  Valz,  of 
Marseilles,  makes  us  hope,  that  their  affinity  with  the  spots  on  the 
Sun,  and  the  possible  expansions  of  the  solar  nebula,  will  henceforth 
be  studied  with  as  much  skill  as  correctness." 

6.  United  States*  Gold  Mine  near  Fredericksburghj  T^a. 

To  those  who  wish  information  respecting  this  valuable  mine,  the 
following  minutes  made  on  the  spot  by  the  editor,  (August  30, 1836,) 
nay  perhaps  be  of  some  use,  and  the  proprietors  will,  we  trust,  not 
consider  them  obtrusive,  since,  although  they  are  imperfect,  it  is  be- 
lieved that  they  are  correct,  and  may  promote  the  interests  of  those 
concerned. 

This  mine  is  in  Spot^lvania  County,  twelve  miles  from  Fredericks- 
burgh  by  the  road — fifteen  by  the  river  Rappahannock,  upon  whkb 
it  lies.  The  rock  is  generally  a  slate,  between  argilKte  and  mica 
slate.  The  new  shaft,  already  sunk  down  one  hundred  feet,  and  to 
go  down  one  hundred  and  fifty,  is  in  a  very  hard  rock — almost  like 
a  granular  quartz,  or  resembling  a  siliceous  slate,  but  not  so  compact ; 
a  steam  engine  is  used  for  draining  the  mine.  The  strata  have  a 
high  inclination ;  on  the  opposite  side  of  the  river  they  are  vertical, 
and  here  decline  about  30  degrees  from  the  perpendicular.  The 
surface  of  the  ground  is  formed  in  rounded  or  rolling  hills  with  large 
curves  and  deep  valleys  watered  by  streams;  still,  the  country  is  not 
mountainous.  The  gold  vein  is  quartz  lying  between  the  layers  of 
rock  and  partaking  of  its  inclination ;  the  thickness  of  the  vein  varies 
from  one  inch  to  one  foot — ^two  feet,  or  more  ;  the  quartz  is  com- 
pact, but  is  divided  or  divisible,  like  the  slate,  into  rhomboidal  frag- 
ments. 

Condition  of  the  gold. — In  metallic  spangles  and  points  dissemin- 
ated in  the  quartz,  often  visible  to  the  naked  eye ;  pieces  rarely  large, 
and  more  generally  concealed  entirely  in  the  quartz. 
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Other  metals. — ^The  sulpburet  of  iron  and  of  copper,  (pyriteis,) 
the  sulpburet  of  zinc,  (blende,)  tbe  argentiferous  sulpburet  of  lead, 
(galena)— -disseminated,  more  or  less,  in  tbe  quartz*  Probably  tbese 
sulpburets  may  be  auriferous,  as  tbat  of  iron  bas  been  found  to  be. 

*^artz  vein, — In  clay,  opened  lately :— tbe  vein  is  about  one  foot 
wide  and  stands  up  in  the  clay  like  a  wall ;  tbe  decay  of  tbe  slaty 
rock  bas  probably  formed  tbe  clay,  wbile  tbe  quartz,  being  a  firmer 
material,  bas  better  withstood  tbe  action  of  lime. 

Crushing  or  stamping. — The  quartz,  with  the  contained  gold,  is 
broken  down  by  vertical  stampers  moved  by  steam ;  or  it  is  crushed 
by  huge  iron — shod  wheels  of  wood  (Chilian  mills)  moved  by  water 
power. 

The  amalgamation. — ^The  mercury  and  tbe  c^usbed  quartz  are 
agitated  together  ia  Tyrolese  or  Hungarian  bowls,  and  tbe  amalgam 
being  decomposed  by  distillation^  tbe  gold  is  thus  obtained  and  tbe 
mercury  recovered. 

Yidd  of  gold. — In  general  about  one  pennyweight  of  gold  to  one 
bushel  (100  pounds)  of  tbe  quartz ;  the  quartz  tbat  is  in  place  in  the 
solid  rock  may  not  contain  quite  so  much,  wbile  that  in  tbe  quartz 
standing  in  tbe  clay  affi>rds  fully  that  amount,  or  more;  tbat  is  to  say, 
one  dollar  to  the  one  hundred  pounds  of  quartz. 

Product  for  time. — ^Tbe  greatest  yield^of  this  mine  is  about  six 
hundred  dollars  per  week — the  general  yield  is  less. 

PitSy  tunnels f  and  adits. — Several.  One  adit  at  the  depth  of  forty 
feet  is  carried  into  the  side  of  a  hill— K>oe  tunnel  at  the  depth  of 
eighty  feet — the  adit  being  under  tbe  tunnel.  Extent  of  ground 
four  hundred  and  fifty  acre&— co8t«  $150,000,  or  $333  33  per  acre. 

Expenditures. — In  all  $18,000 — with  an  income  of  $12,000,  in- 
cluding land  and  all :  tbe  cost  of  working  is  $40  per  day. 

J^umber  of  hands. — Forty  to  fifty,  including  ten  Cornish  miners. 

Time  of  beginning  operations. — In  1835. 

A  communication  direct  from  tbe  President  of  the  United  States' 
Gold  Mining  Company  through  Mr.  F.  Shepherd,  informs  us,  tbat 
contemplated  operations  at  this  mine  are  soon  to  be  on  a  much  larger 
scale ;  and  tbat  already  the  working  force  has  been  trebled  for  tbe 
year  1837. 

*  Too  late  for  the  present  No.  we  have  received  a  description  of  the  auriferous 
quartz  veins  of  this  mine ;  it  will  appear  in  the  next  number. 
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6.   Culpeper  Gold  MinCj  Virginia. 

Since  the  printing  of  the  notice  of  this  mine,  and  of  the  other 
gold  mines  in  Virginia  in  the  present  number  of  this  Journal,  we  have 
received  authentic  information  from  an  authority  entitled  to  full  credit, 
that  every  appearance  about  the  Culpeper  mine  is  very  favorable  to 
good  success.  The  workings  have  been  much  extended,  and  new 
explorations  have  taken  place,  disclosing  rich  and  increasing  supplies 
of  gold* 

The  stamping  and  amalgamating  works  are  far  advanced  upon  an 
extended  scale ;  they  are  now  equal  to  the  exigencies  of  the  mine 
and  will  be  extended  with  its  progress.  Large  supplies  of  ore  are  on 
band,  and  arrangements  are  made,  or  are  in  progress,  to  furnish  a  full 
supply  to  the  powerful  machinery  prepared  for  its  reduction.  The 
expenses  are  kept  within  moderate  limits,  and  there  appears  good 
reason  to  expect  a  (avorable  result  of  the  enterprise. 

7.  Geological  Reports. 

I.  Report  of  a  Geological  Reconnaissance^  made  in  1835,  from 
Washington^  by  Green  Bay,  and  the  Wisconsin  Territory^  to  the 
Coteau  de  Prairie^  an  elevated  Ridge  dividing  the  Missouri  from 
the  St.  Peter's  River;  by  G.  W.  Featherstonhaugh,  Esq.  Doc. 
No.  333,  printed  by  order  of  the  Senate,  Washington,  1836,  pp.  168, 
with  two  large  maps  and  four  plates  of  illustrative  sectionsfand  dia- 
grams. 

The  pkn  of  this  report  is  substantially  the  same  with  that  of  the 
preceding  year.  The  greater  part  of  this  report  is  occupied  by  an 
elementary  sketch  of  geology,  with  occasional  elucidations  from  geo- 
k^cal  facts  in  this  country. 

The  geological  narrative  begins  at  the  city  of  Washington,  and 
contains  a  sketch  of  facts  on  the  line  of  the  Potomac  to  Cumberland 
— then  by  Bedford  in  Pennsylvania,  to  Pittsburgh — by  |the  Ohio  to 
the  great  lakes,  and  through  them  to  Green  Bay,  lake  Michigan — 
thence  by  the  Fox  River,  lake  Winnebago,  the  Wisconsin,  &cc.  to 
the  Mississippi — ^up  that  river  through  lake  Pepm  to^the  falls  of  St. 
Anthony  and  St.  Peter's  river — thence  up  that  river Jo^ite  source — 
thence  to  the  Coteau  de  Prairie,  and  back  to  the  Mississippi  and  St. 
Louis,  by  the  way  of  Dubuque's  Lead  Mines. 

In  this  wide  range,  the  author  met  with  many  interesting  facts,  which 
are  presented  in  an  attractive  form,  and  it  is  obvious  that  the  adven- 
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ture,  much  of  which  wa&  performed  id  a  bark  canoe,  and  protracted 
UDtil  winter  came  with  deep  snow,  demanded  no  small  share  of  har- 
dihood and  perseverance. 

As  Lt.  W.  W.  Mather,  late  of  West  Point,  who,  under  the  same 
Authority,  participated  fully  in  this  adventure,  is  not  named  in  the  re- 
port, we  presume  we  may  therefore  expect  a  distinct  account  from 
his  own  pen* 

IL  First  Report  on  the  Geological  Survey  of  the  State  of  ^ew 
York;  pp.  212.  Albany,  February  10,  18S7,  being  document  No. 
161,  published  by  order  of  the  Slate  government. 

This  very  important  document  is  introduced  by  a  statement  by  his 
Exc.  Gov.  W.  L.  Marct,  addressed  to  the  Legislature,  and  explan- 
atory of  the  plan  and  progress  of  the  survey.  Communications  are 
subjoined  from 

1.  Dr.  John  Torrey,  in  the  botanical  department. 

2.  Dr.  James  E.  De  Kay,  in  the  zoological  department. 

3.  Dr.  Lewis  C.  Beck,  in  the  mineralogical  and  chemical  depart- 
ment. 

4.  The  Report  of  Lt.  W.  W.  Mather  on  the  Geology  of  the  first 
district. 

5.  The  Report  of  Prof.  E.  Emmons  on  the  Geology  of  the  se- 
cond district. 

6.  The  Report  of  Mr.  T.  A.  Conrad  on  the  Geology  of  the  third 
district* 

7.  The  Report  of  Prof.  Lardner  Vanuxem  on  the  Gedogy  of  the 
fourth  district. 

Dr.  Torrey  and  Dr.  De  Kay,  not  having  as  yet  entered  iolo  the 
fullness  of  their  labors,  have  given  only  an  outline  of  their  depart- 
ments.    Dr.  Torrey  is — 

1.  To  prepare  a  catalogue  of  all  the  plants  of  the  state,  mdigenoiis 
and  cultivated. 

2.  To  prepare  an  herbarium  for  constant  reference,  including  sev*- 
flo  sets  fi>r  the  scientific  and  literary  institutions  of  the  state. 

3.  To  prepare  a  cabinet  of  all  the  woods,  fruits,  roots,  be.  of  the 
Slate. 

4.  To  procure  drawmgs  of  the  most  important  plants — to  be  en- 
graved or  otherwise  preserved. 

5.  To  communicate  informatioo  to  the  citixens  who  may  inquire 
00  subjects  connected  with  bis  department. 
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6.  To  tscertaki  the  best  methods  of  destro)riDg  injurious  plants. 

7.  To  embody  in  the  fintl  report  the  most  useful  applicatioiis  of 
botanical  knowledge  to  agriculture,  be. 

8.  To  prepare  a  State  Flora — in  the  most  intelligible  and  useful 
form. 

Dr.  De  Kay  states,  that  from  a  hasty  estimate,  it  is  supposed  ''that 
the  various  forms  of  animated  nature  exist  in  about  the  following 
proportions : 

Mammalia,    •        .        -        -        ^        •  60 

Birds, 275 

Reptiles  and  Fishes,        ....        ^60 

Molluscs, 300 

Insects, 3,000" 

The  preliminary  reports  of  the  state  geologists  now  printed,  hare 
.  a  primary  reference  to  those  facts  that  are  of  practical  utility — ^tbe 
more  full  scientific  views  being  reserved  for  the  final  reports. 

Dr.  Beck's  report  on  minerakgy  and  chemical  analysis  presents 
the  ores  of  iron  as  forming  a  primary — probably  ike  primary  mineral 
interest  of  the  state.  They  are  numerous,  both  in  kind  and  locality, 
and  the  annexed  analyses  shew  them  to  be  rich :  their  actual  explo- 
ration and  manufacture  is  already  great,  but  being  still  only  in  infancy, 
vast  results  may  hereafter  be  anticipated. 

There  are  valuable  deposits  of  lead,  with  ores  of  zinc ;  for  details 
we  have  no  room.     This  department  is  ably  sustained. 

Lt  Mather,  assisted  by  Mr.  C.  Briggs,  Jr.  reports  on  the  first  ge- 
okgical  district,  including  Long  and  Staten  Islands,  and  all  south  of 
the  bead  of  Lake  Champlain,  southwest  to  the  Delaware  river,  and 
aknig  the  eastern  and  northern  boundaries  of  Pennsylvania  and  New 
Jersey,  and  the  western  boundary  of  the  eastern  states  to  the  bead  of 
Lake  Champlain. 

Among  useful  substances— building  materials,  rocks  and  clays  for 
brick  and  pottery,  limestones  for  lime,  iron  ofe^  lignite,  peat,  and  sheU 
marl,  mineral  waters  and  soils  form  prominent  and  important  subjects. 

The  encroachments  and  changes  produced  by  the  sea  and  the 
winds  along  the  extensive  island-coasts,  forming  beaches,  shoals, 
•pits,  &c.  and  giving  rise  to  land  slides,  sand,  dunes,  salt  marshes  or 
snanAi  alluvions,  alluvial  sandstones,  clays,  be.  are  set  forth  in  an  in- 
teresting and  striking  manner,  and,  along  with  the  erratic  blocks, 
afibrd  fine  subjects  for  theoretical  as  well  as  practical  geok)gy.  We 
have  viewed  these  scenes  with  the  same  bterest  which  tbey  haw 
excited  in  the  minds  of  the  geologists. 
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Prof.  Emmons  describes  the  second  geological  district,  comprising 
that  portion  of  the  state  which  lies  between  the  St.  Lawrence  and 
Lower  Canada,  and  Lake  Champlain,  down  to  the  great  fork  of  the 
Hudson,  and  thence  across  to  the  St.  Lawrence,  thus  including  the 
great  northwest  angle  of  the  state. 

Primary  rocks  are  prevalent  in  this  region,  with  tertiary  and  tran- 
sition in  certain  parts. 

The  mountains  of  granite  and  sienite  rise  to  a  great  elevation — 
the  highest,  Whiiefact^  being  nearly  five  thousand  feet  above  the  sea ; 
they  form  abrupt  ridges  and  defiles,  and  abound  in  immense  ruins, 
in  vast  unbroken  forests,  in  beautiful  lakes— often  at  a  high  elevation, 
forming  inexhaustible  hydraulic  fountains,  and  in  metallic  ores,  espe- 
cially those  of  iron.  There  are  mountains  of  feldspathic  rocks,  in 
which  the  resplendent  chatoyant  feldspar  forms  the  prevailing  mine- 
ral. Extensive  dykes  are  numerous  here,  and  the  region  is  highly 
interesting  both  in  a  theoretical  and  practical  view. 

A  full  account  is  given  by  Mr.  Hall  of  the  iron  ores,  which  are  in 
this  region  so  numerous  and  rich  that  their  importance,  although  al- 
ready realized  in  many  forges,  furnaces,  and  manufactures,  cannot 
be  duly  estimated  for  futurity.  Prof.  Emmons  has  very  properly  in- 
nsted  upon  the  importance  of  science  in  mining,  and  we  fully  respond 
to  his  views  as  to  the  imperious  necessity  existing  in  this  country  for 
a  school  of  mines,  which  not  only  our  necessities  demand,  but  our 
resources  now  fully  justify. 

The  third  geological  district  comprises  the  <M>untie8  east  of  and 
contiguous  to  Lake  Ontario,  and  to  its  junction  with  the  St.  Law- 
rence—also south  of  and  contiguotis  to  Lake  Ontario,  pursuing  the 
line' of  the  Erie  Canal  as  far  as  the  counties  of  Niagara  and  Erie : 
this  district  was  assigned  to  Mr.  T.  A.  Conrad. 

The  remaining  or  fourth  geological  district  comprises  the  remain- 
der of  the  state,  and  lies  chiefly  south  of  the  Erie  Canal,  extending 
to  the  Pennsylvania  line  south,  and  west  to  Lake  Erie,  the  Niagara 
river  and  Lake  Ontario. 

This  district  was  assigned  to  Prof.  Lardner  Vanuxem,  assisted 
by  Dr.  James  Eights. 

Primary  rocks  occupy  but  a  small  space,  comparatively,  in  the 
third  district,  and,  excepting  stragglers,  they  are  entirely  excluded 
from  the  fourth. 

There  are  many  points  of  great  similarity,  and  bot  a  few  of  per- 
fect identity,  between  these  two  very  important  districts.    In  an  ag- 
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ricuUaraly  economical  and  social  view,  they  are  of  extreme  impor- 
tance, and  not  less  so  are  the  conclusions  so  ably  and  lucidly  pre- 
sented by  the  gentlemen  charged  with  the  examination  of  these  dis- 
tricts. 

In  passing  over  them  repeatedly  in  travelling  to  and  fro,  in  former 
years,  our  attention  has  been  arrested  by  many  of  the  facts  set  forth 
by  the  geologists  of  these  districts ;  we  allude,  particularly,  to  the 
abundance  and  antiquity  of  the  organic  bodies,  and  we  are  forcibly  im- 
pressed with  the  momentous  importance  of  the  practical,  as  well  as 
theoretical  results  to  which  their  observations  have  conducted  them— 
particularly  as  regards  the  geological  antiquity  of  the  stratified  rocks — 
the  sandstones — the  limestone  and  the  slates,  depressing  them  so  deep 
in  the  series  as  to  preclude  the  hope  of  discovering  profitable  beds  of 
coal  in  the  State  of  New  York,  a  hope  which  we  believe  has  never 
been  relinquished.  We  have  no  space  to  display -the  importance  of 
all  the  reports  and  especially  of  these  two  districts ;  they  will  be  at- 
tentively studied  by  American  geologists,  while  they  will  not  neglect 
to  peruse  the  whole  of  this  valuable  document.  We  are  strongly 
impressed  with  the  vast  importance  of  the  geological  survey  of  this 
State,  and  with  the  conviction  that  it  has  been  confided  to  able  hands. 
The  investigation  is  one  of  great  responsibility,  demanding  not  only 
vigor  of  mind,  but  extensive  knowledge,  acquired  by  the  previous 
expenditure  of  much  time,  money  and  effort.  We  have  therefore 
from  the  first,  observed,  with  no  small  pain,  the  narrowness  of  the 
allotted  compensations,  still  Carther  diminished  by  being  charged  with 
all  personal  expenses,  and  in  some  cases,  they  are  docked  of  a  few 
hundreds  more,  because  certain  individuals  engaged  in  the  survey 
chanced  to  have  an  academic  employment,  but  one  not  materially  in- 
terfering with  the  full  discharge  of  their  geological  duty. 

His  excellency  the  Governor  has  very  properly  recommended  to 
the  Legislature,  the  granting  of  an  enlarged  compensation — for  that 
now  accorded  is  unworthy  the  dignity,  wealth,  intelligence,  and  high 
character  of  the  State  of  New  York,  and  is  wholly  disproportioned, 
even  in  its  aggregate,  to  the  vast  interests  Involved ;  for,  the  results 
of  this  survey  will  add  millions  to  the  resources  of  this  State.  Its  en- 
lightened Legislature,  when  they  view  the  whole  ground,  will  doubt- 
less make  more  ample  provision. 

These  remarks  are  substantially  applicable  to  other  States,  not 
excepting  the  one  where  we  write,  which  however  possesses  not 
the  Tast  resources  of  its  colossal  neighbor.    We  should  npi  have 
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ventured  out  of  oar  usual  and  more  appropriate  sphere,  bad  we  not 
been  long  stationed  among  the  watchmen  upon  the  walls  of  American 
science,  and  we  are  therefore  the  more  unwilling  that  its  merits  should 
be  lightly  appreciated — unwilling  that  gentlemen  of  high  character 
should  be  left  solely  or  chiefly  to  motives  of  patriotism,  of  benevo- 
lence, or  of  the  love  of  knowledge,  for  inducements  to  engage  in  its 
more  arduous  enterprises. 

This  country  is  redundant  with  wealth,  increasing  beyond  calcu- 
lation *y  and  to  this  hour,  the  men  who  are  its  pioneers,  as  regards 
some  of  its  highest  interests,  are  left  with  a  recompense  wholly  dis- 
proportioned  to  their  talents,  their  acquirements,  their  duties,  and 
their  responsibility.  No  men  in  our  country  are  so  inadequately  re- 
munerated, except  those  who  have  still  higher  claims — the  teachers 
of  religion.  On  both  subjects,  the  State  of  New  York  is  wdl  enti- 
tled to  the  honor  of  leading  in  a  more  liberal  and  righteous  career. 

III.  jReport  on  the  Geological  Survey  of  Ohioy  signed  by  Dr.  S. 
P.  HiLDRETH,  Chairman — his  associates  being  Mr.  RiddeU^  Mr. 
Lapkam,  and  Dr.  Locke,  pp.  187,  with  diagrams.  Columbus, 
Ohio,  1836. 

This  report  is  the  result  of  a  reconnabsance  of  the  State  of  Ohio, 
under  the  direction  of  Dr.  Hildreth,  whose  eminent  qualiflcations  for 
the  discharge  of  this  duty  have  been  often  made  apparent  in  the  pages 
of  this  Journal.  The  prevailing  argument  with  popular  legislators, 
namely,  that  of  utility,  in  the  sense  of  pecuniary  advantage,  is  fully 
sustained  in  this  preliminary  report.  Immense  quantities  of  coal,  of 
iron  ore,  of  limestone,  of  gypsum,  clay,  sandstone,  marl,  and  salt  are 
found  in  Ohio,  add  in  situations  exceedingly  accessible  and  favorable 
for  transportation.  All  this  has  been  abundantly  proved  by'Dr.  Hil- 
dreth in  previous  volumes  of  this  Journal ;  but  it  was  necessary  to 
review  the  subject  and  to  exhibit  it  in  a  lucid  and  popular  form  to 
the  legislature  and  the  public.  This  has  been  ably  done  io  the  report 
now  under  consideration,  and  we  cannot  doubt  that  the  legislature  of 
Ohio  wiU  provide,  on  a  liberal  scale,  for  the  expense  of  the  survey, 
which,  however,  we  must  presume,  will  exceed  the  estimate  of 
1^12,000.  It  is  however  easier  to  obtain  additional  funds  to  finish 
such  an  undertaking,  than  it  is  to  obtain  an  appropriation  to  begin ; 
and  it  is  not  to  be  presumed  that  the  k)cal  government  will  pernut  this 
most  imporunt  enterprise  to  fail,  or  to  remain  in  an  unfinished  stirte, 
especially  in  the  hands  of  gentlemen  of  competent  knowledge,  talent 
and  zeal. 
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The  reports  of  Mr.  Lapham  and  Dr.  Locke,  we  bare  not  seen, 
if  indeed  tbey  have  made  separate  reports.  A  part  of  that  of  Prof. 
Riddelly  but  without  the  illustratioDs,  has  come  to  hand.  We  have 
no  room  for  its  details,  which  will  in  due  proportion  be  embodied  in 
the  final  report. 

IV.  Report  on  the  JVew  Map  of  Maryland^  1836.  pp.  104, 
with  six  large  folded  maps.  In  two  parts :  Part  1,  by  Prof.  J.  T. 
DucATEL.  Annapolis,  December  26,  1836,  on  the  geologj. — ^Part 
3,  by  J.  H.  Alxxandbiu  Baltimore,  February  15,  1837,  on  the 
topography  and  engineering. 

The  Report  of  the  geolc^st  contains — 

See.  1.  Geological  examinations  of  Calvert  county,  in  relerenee 
to  its  agricultural  resources. 

Sec.  2.  On  the  present  condition  of  agriculture  in  Calvert  county 
and  the  means  of  improving  it. 

Sec.  3.  Geological  examinations  made  in  Ann  Arundel  county. 

Sec.  4.  Geological  examinations  made  in  St.  Mary's,  Charles  and 
Prince  George's  counties. 

Sec.  5.  Excursion  into  Allegany  county,  with  preliminary  obser^ 
▼ations  on  the  geology  of  the  country,  from  the  Atlantic  tertiary  de* 
posits  to  the  bituminous  coal  region  of  Frostburg. 

Sec.  6.  Description  of  the  Frostburg  coal-field. 

Sec.  7.  Description  of  the  maps  and  sections  that  accompany  the 
Report. 

An  introductory  view  of  the  geology,  &c.  of  Maryland  appeared  in 
this  Journal,  (Vol.  xxvii,  p.  1,)  and  we  are  happy  to  see  that  the  out- 
line then  sketched,  has  been  so  far  and  so  ably  filled  up  by  Professor 
Ducatel,  whose  own  communication  on  th'is  subject,  (which  he  has 
encouraged  us  to  expect  in  a  future  No.)  we  will  not  anticipate  by  any 
remarks. 

Mr.  Alexander's  Report  on  the  topography,  rail  road,  and  canal 
capabilities,  contains  a  great  amount  of  exact  and  valuable  information 
of  the  greatest  importance  to  the  State  of  Maryland.  This  Report 
relates  to  the  Coptank  and  Transquallin  Canal,  and  to  the  Adaalie 
Rail  Road. 

We  trust  that  the  State  of  Maryland  will  fully  carry  out  the  views 
of  their  able  engineer,  and  thus  sustain  a  successful  although  friendly 
rivalry  with  the  neighboring  states,  which  are  doing  so  much  for  the 
grearcauseof  internal  improvement. 
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V.  Report  on  the  Geological  Reconnaissance  of  the  State  of  Vir- 
ginia; by  Prof.  Wm.  B.  Rogers,  of  the  University  of  Virginia, 
pp.  143 ;  wtth  illustrative  sections. 

This  able  document,  preliminary  to  a  more  detailed  report,  is  re- 
plete with  valuable  information,  and  affords  the  best  assurance  of  the 
successful  completion  of  this  arduous  labor. 

Virginia  is  a  fine  field  for  geological  observations,  as  it  possesses 
most  of  the  regular  formations  that  have  been  found  in  this  country, 
from  the  primary  to  the  most  recent  alluvial.  Its  tertiary  contains 
inexhaustible  resources  for  agriculture,  furnishing  the  calcareous  in- 
gredient of  immense  deposits  of  marine  shells — while  it  afibrds  to 
science  many  points  of  interesting  comparison  with  similar  deposits 
in  the  old  world.  Its  coal  fields  are  rich  in  the  combustible  material, 
and  its  gold  is  diffused  through  a  wide  region. 

It  has  lead,  copper,  and  iron — sandstone,  soapstone,  and  slates, 
and  mineral  waters  of  great  variety,  strongly  charged  with  mineral 
ingredients,  and  some  of  them  remarkable  for  an  elevated  tempera- 
ture, and  tor  a  copious  perennial  flow.  Its  great  elevated  valley  of 
the  Shenandoah  abounds  with  ancient  fossils,  with  grand  and  pictur- 
esque scenery,  and  with  modern  calcareous  deposits  in  vast  caverns. 
Its  natural  bridge  is  one  of  the  wonders  of  the  world.  But  all  ap- 
propriate topics  will  be  illustrated  in  the  detailed  report— especially 
*<  the  minute  geology,  practical  and  scientific,  of  all  parts  of  the  state. 

There  will  be  a  geological  map,  with  accompanying  sections  and 
profiles,  and  a  cabinet  of  specimens  illustrating  the  report. 

VI.  First  Annual  Report  of  Prof.  Henrt  D.  Rogers,  of  the 
University  of  Penn.^  State  Geologist.     Dec  12,  1836.     pp.  22. 

This  Report  gives  a  preliminary  reconnaissance  of  the  state,  and 
assigns  the  groups  of  formations  and  their  boundaries.  The  section 
lying  southeast  of  the  Cumberland  Valley  is  denominated  the  south- 
east region.  The  middle  area,  stretching  northeast  and  southwest, 
comprising  nearly  the  whole  mountainous  zone  of  the  state,  embraced 
between  the  southeast  region  and  the  principal  ridge  of  the  Allegheny 
mountains  is  called  by  Prof.  R.  the  Appalachian  region,  while  the 
mountains  west  are  denominated  the  Allegheny  chain.  The  observa- 
tions of  the  late  season  have  been  made  principally  between  the  Ma- 
ryland line  and  the  Susquehanna  in  one  direction,  and  the  Cumberland 
▼alley  and  the  ridge  of  the  Allegheny  mountains  in  the  other,  with  oc- 
casional excursions  to  the  west  of  the  Allegheny  on  the  one  hand,  and 
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into  tb$  Cumberland  valley  od  the  other ;  comprising  an  area  of  arix 
tboosand  square  miles. 

la  the  Appalachian  region,  oseful  substances  abound,  although  they 
are  limited  in  number.  Coal  and  iron  ore,  of  several  species,  are 
found,  and  in  inexhaustible  quantities ;  limestone,  marl,  sandstone  and 
conglomerates,  alsp  abound.  No  metal  more  precious  than  iron  ia 
found  in  any  considerable  quantity. 

Although  the  strata  are  enormously  contorted  and  broken,  having 
evidoady  been  subjected  to  great  violence,  there  are  no  igneous 
Bocks — ^no  dykes  of  trap  or  porphyry,  and  no  veins  of  quartz.  We 
are  compelled  to  omit  the  detailed  description  of  the  strata. 

It  is  expected  that  the  survey  and  all  its  attendant,  labors  will  oc- 
cupy five  years.  This  luminous  preliminary  report  gives  good  assu- 
rance that  the  task  will  be  ably  performed,  and  that  much  good  will 
result — while  there  is  every  reason  to  believe  that  the  State  of  Penn- 
sylvania will  continue  to  affi>rd  all  requisite  appropriations^ 

VII.  First  Report  of  the  Geology  of  the  State  of  Maine ;  by 
Chaalcs  T.  Jackson,  M.  D.,  &c.  &c.,  and  Geologist  to  the  State 
of  Maine,     pp.  128,  with  an  Atlas,  containing  twenty  four  plates. 

This  report  came  to  hand  at  the  last  moment  of  the  present  num- 
ber, but  exhausted  as  are  both  our  time  and  space,  we  cannot  omit 
to  say  that  it  is  a  performance  possessing  the  highest  order  of  merit. 
Some  years  ago.  Or.  Jackson  and  his  friend  Mr.  Alger  published  in 
this  Journal,  (Vols.  xiv.  and  xv.)  a  memoir  on  the  Geology  of  Nova 
Scotia,  iic.  with  a  map.  This  memoir  was  afterwards,  in  conse- 
quence of  another  vbit  to  Nova  Scotia,  revised  and  enlarged,  and 
published  with  graphic  illustrations  in  the  Transactions  of  the  Boston 
Academy ;  for  a  notice  of  it  see  Vol.  xxii.  p.  167,  of  this  Journal. 
We  there  presented  this  memoir,  as  a  model  in  its  kind.  It  has  cer- 
tainly not  been  surpassed,  by  any  similar  effort  in  this  country  before 
that  whose  title  is  given  above. 

The  present  sketch  of  parts  of  Maine  is  a  masterly  production^ 
and  is  well  worthy  of  an  analysis,  both  on  account  of  the  ability  with 
which  it  is  executed,  and  of  the  interesting  facts  which  it  announces. 
This  analysis  is,  however,  at  this  time,  entirely  out  of  our  power,  but 
we  cannot  dismiss  the  subject  without  a  few  brief  remarks. 

Maine  is  a  country  chiefly  of  primary  rocks — with  a  large  divisiont 
of  those  of  transition,  and  towards  New  Brunswick  it  has  en  impor- 
tant regbn  of  the  lower  secondary.     Every  where  it  has  alluvial  and 
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diluvial  deposits,  and  vast  igneous  formations,  not  only  id  the  interior 
but  forming  a  barrier  against  the  ocean  surge,  along  a  considerable 
part  of  its  immense  sea  coast,  indented  as  it  is  by  bays  and  estuaries 
almost  beyond  example.  Among  the  mineral  formations  of  Maine, 
are  granite,  gneiss,  mica  and  talcose,  and  other  slates,  including  roof- 
ing slate  and  alum  slate ;  also,  soapstone,  limestone,  and  marble — 
sandstones  and  brecciated  rocks  of  many  varieties ;  jasper,  including 
ibe  beautiful  ribbon  variety ;  lead,  zinc,  manganese  and  iron  ;* 
greenstone,  trap  and  its  varieties,  and  porphyry.  The  trap  dykes 
are  numerous  and  exceedingly  distinct ;  they  cut  through  most  of 
the  other  rocks  and  produce  upon  them,  most  distinctly,  those  pecu- 
liar efiects,  which  to  a  demonstration  prove  their  igneous  origin. 
ScientiBc  geology  is  greatly  indebted  to  this  survey  for  some  of  the 
most  lucid  and  convincing  facts  on  this  head  ;  while  the  diluvial  de- 
posits, the  boulders  and  ruins,  the  diluvial  furrows  in  the  rocks,  the 
sea  shells  now  adhering  to  and  inherent  in  rocks  which  once  formed 
the  sea  coast,  although  elevated  twenty  six  feet  above  the  sea  board, 
a  salt  spring  at  Lubec,  and  many  other  topics  equally  illustrate  other 
parts  of  scientific  geology.  Dr.  Jackson  is  entirely  master  of  his 
subject,  as  well  as  of  the  kindred  sciences  of  mineralogy  and  chem- 
istry, and  his  report  is  remarkable  for  its  lucid  clearness  and  its  at- 
tractive style. 

In  mentioning  (however  briefly  and  imperfectly)  the  labors  of  so 
many  able  men,  we  are  forcibly  struck  with  the  wide  contrast  be- 
tween the  present  state  of  geological  knowledge  in  our  country  and 
that  when  in  our  early  pursuits  in  this  science,  and  its  congeners — 
even  so  late  as  the  first  conception  of  this  Journal,  (only  twenty  years 
sgo,)  we  could  hardly  find  a  glimmering  taper  to  enable  us  to  grope 
our  way  through  the  thick  darkness.  Now  if  all  is  not  light,  cer- 
tainly light  is  breaking  in  from  all  quarters,  and  the  time  is  not  distant 
when  we  shall  become  acquainted  with  the  geological  resources  of 
the  whole  of  this  country,  and  even  the  entire  continent ;  and  already 
our  native  geologists  have  added  much  to  the  stores  of  geological 
facts,  and  to  the  extension  and  elucidation  of  the  science  itself. 


*  We  have  never  }ieard  of  a  case  of  natural  magnetism  equal  to  one  named  m 
this  report,  where  a  bed  of  magnetic  iron  ore  not  only  magnetized  so  powerfuHy 
the  iron  instruments  u^ed  to  break  it  op  as  to  adhere  to  them  in  large  tvAs  of  th« 
frafmcnts  of  the  iron  ore,  but,  a  crow  bar  suspended  freely  over  the  iron  ore  takes 
tht  position  in  the  magnetic  meridian,  and  thus  becomes  a  tme  but  gigantic 
needle. 
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8.  Firt  Bricks. — Mr.  Isaac  Doolittle,  superintendant  of  Iroo 
Works  at  Bennington,  Vermont,  has,  from  materials  found  in  that 
vicinity,  manufactured  fire  bricks,  which  have  stood  a  blast  of  fiye 
months,  and  being  recently  examined  appeared  so  little  worn  that  the 
furnace  has  again  been  put  in  blast. 

This  discovery  appears  of  serious  importance.  We  have  seen 
specimens  of  the  sand,  which  is  purely  siliceous— of  the  clay,  which 
is  of  the  porcelain  family,  and  of  the  brick  and  a  crucible  made  from 
these  materials,  all  of  which  appear  to  be  excellent* 

In  the  furnaces  they  substitute  blocks  and  bricks  formed  of  these 
materials  for  fire  stones  in  the  construction  of  hearths,  and  of  tymps 
for  blast  furnaces.  Heretofore  hearth-stones  have  been  obtained 
from  Staffi>rd,  Connecticut,  but  these  materials  appear  preferable  to 
either  for  durability  and  cheapness. 

9.  Supposed  Vnicano  at  Sea.-^kn  intelligent  shipmaster  writes 
from  the  coast  of  California,  that  on  his  passage  out  *'  on  Thursday, 
April  9, 1835,  in  lat.  7^  N.  Ion.  99^  W.  we  observed  some  little  things 
floating  by  the  ship,  which  on  examination  proved  to  be  small  stones^ 
resembling  pumice  stone.  From  their  appearance  I  should  suppose 
they  were  of  volcanic  origin.  We  sailed  upwards  of  fifty  miles 
through  them,  thinly  scattered  over  the  surface  of  the  sea.  We  were 
about  five  hundred  and  forty  miles  from  the  continent,  six  hundred 
from  the  Gallipagos,  and  six  hundred  from  Clipperton  Rock.  The 
northeast  trade  winds  prevail  in  these  latitudes.  I  can  form  no  satis- 
factory opinion  whence  they  came,  excepting  from  some  volcanic 
eruption  at  the  bottom  of  the  ocean.  As  I  send  you  specimens,  you 
can  forward  part  of  them  to  Prof.  Silliman.* 

''The  meteoric  shower  in  November,  1834,  was  seen  in  Califor- 
nia.''— Boston  Daily  Advertiser. 

Volcano  at  Sea. — ^We  copied  into  the  last  Gazette,  from  the  Bos- 
ton Daily  Advertiser,  an  account  of  a  shipmaster  sailing  many  miles 
along  the  coast  of  California,  through  floating  bodies  of  small  light 

*  These  specimens,  forwarded  to  us  by  some  unknown  friend,  «re  decidedly 
pomiee  stone,  hardly  distingoishable  from  those  of  the  Lipari  Islands.  Color 
li^t  gray — structure,  vesicular  and  fibrous,  or  filamentous — float  on  fresh  water, 
with  half  their  Tolume  out  at  first,  until  they  grow  heavier  by  absorption.  They 
destroy  the  polish  of  glass,  and  appear  to  have  been  some  time  afloat,  as  they  ar« 
considerably  worn  by  friction :  they  have  a  distinctly  saline  taste.  They  were 
undoubtedly  the  ejections  of  a  volcano.— Ed. 
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iwnes,  resembling  those  which  are  cast  out  by  volcanoes.  Capt. 
Bradshaw,  of  Beverlj,  of  the  ship  Lagodan,  brought  to  our  office 
yesterday,  a  specimen  of  the  same  sort  of  stones,  which  be  picked 
up  on  the  27ih  of  April,  1835,  in  lat.  13°  N.  Ion.  108°  W.  Capt.  B. 
sailed  about  twenty  miles  through  these  stones,  with  which  the  top  of 
the  water  was  thickly  covered.  It  will  be  seen,  by  a  comparison  of 
the  latitudes  and  longitudes,  that  Capt.  Bradshaw  was  six  hundred 
hiiles  distant  from  the  place  where  the  stones  were  picked  up  by  the 
other  ship. — Salem  Gazette. 

10.  Virit  to  Iceland. — Extracts  from  an  account  of  a  visit  to  If^ 
land,  by  M.  ISuoene  Robert.— •Bulletin  de  la  Soci6t6  G6obgique 
de  France.    Tom.  vii.  Feuilles  1-2. 

The  siliceous  concretions  formed  by  the  Greysers  of  Iceland,  cover 
an  extent  of  four  leagues  in  length,  throughout  which  traces  of  an- 
cient geysers  are  numerous.  We  have  hence  been  enabled  to  observe 
this  singular  formation  under  all  its  different  forms;  passing  by  in- 
sensible shades  from  a  loose  friable  state,  the  result  of  a  rapid  deposi- 
tion, to  the  most  compact  and  transparent.  We  have  not  only  ob- 
torired  impressions  of  the  leaves  of  the  birch  tree,  of  equiseta  and 
difflsrent  grasses,  but  the  branches  of  the  birch  are  in  many  places 
very  distinctly  recognisable,  presenting  much  the  appearance  of  our 
ttgatized  woods.  At  the  present  time  not  one  of  the  plants  here  oo- 
turring,  are  found  on  the  island,  and  it  may  be  considered  probable 
that  their  destruction  is  owing  to  the  invading  silica. 

The  numerous  thermal  springs,  in  the  midst  of  which  the  Geysers 
are  situated,  occupy  large  valleys  in  the  interior  of  the  island. 

Appearances  indicate  that  these  waters  proceed  from  deep  crevices, 
m  whith  they  have  been  heated  by  contact  with  the  volcanic  fires. 
It  is  worthy  of  note  that  the  action  of  the  Geysers  is  never  more 
magnificent  than  during  an  inundation  of  the  valley  by  rain.  The 
rivers  proceeding  from  these  springs  often  resemble  milk  in  appear- 
ance, owing  to  the  argillaceous  bole  which  they  take  up  in  their  pas- 
sage among  the  siliceous  concretions.  Such  are  the  white  rivers  of 
Olafsai. 

Mt.  Hecla,  like  all  the  mountains  of  Iceland,  is  entirdy  covered 
with  snow,  and  not  the  least  smoke  appears  about  its  summit.  The 
obsidian  found  in  a  rolled  state  on  its  side,  and  tbe  pumice  stone, 
form,  a  bed  of  thirty  feet.  Fragments  of  branches  of  the  birdi  tree 
occur  in  the  midst  of  this  bed,  the  remams  of  the  ancient  forests  of 
tbe  island  which  the  volcanic  eruptions  have  entirely  destroyed. 
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1 1 .  Storms.*^Ji  appears  from  the  following  notice  that  the  mode  of 
investigation  by  which  Mr.  Redfield  has  developed  the  true  charac* 
ter  of  American  storms,  has  been  adopted  with  success  by  the  me- 
teorologists of  Europe. 

Meteorological  Society,  Dec.  13. — Dr.  Birkbeck,  President,  in 
the  chair.  Several  highly  interesting  communications  were  read  on 
the  tremendous  gale  that  visited  this  island  on  the  29th  of  November 
last.  The  most  important  were  from  the  Rev.  W.  B.  Clarke,  of 
Pdole,  Captain  W.  H.  Smyth,  R.  N.,  of  the  Observatory,  Bedford, 
the  Rev.  W.  T.  Bree,  of  Allersley  Rectory,  near  Coventry,  Mr.  W. 
H.'  Campbell,  Secretary  to  the  Botanical  Society  of  Edinburgh,  and 
Mr.  S.  G.  Tatem,  of  High  Wycombe. 

From  the  manner  in  which  the  Wind  was  observed  to  change  its 
direction  at  various  places  during  the  gale,  it  was  considered  to  belong 
to  that  class  of  hurricanes  which  traverse  the  western  Atlantic. 
These  hurricanes  consist  of  a  large  body  of  air  moving  with  conside- 
rable velocity  round  an  axb  which  advances  in  such  a  direction  as 
to  describe  an  elliptic  or  parabolic  curve,  the  apex  of  the  curve  being 
situated  about  the  parallel  of  the  thirtieth  degree  of  north  latitude. 
It  was  requested,  that  on  future  occasions  observers  would  be  careful 
to  note  particularly  the  phases  of  the  storms,  and  the  time  when  any 
change  in  the  direction  of  the  wind  takes  place. — Lottdon^s  Maga- 
zine  of  ATat,  Hist.,  Junuary,  1837. 

12.  Ga/vanwm.— Dr.  Charies  O.  Page,  of  Salem,  Mass.,  has 
lately  made  the  valuable  discovery  that  iron,  lead,  or  any  metal,  may 
be  substituted  for  the  expensive  article  of  copper  in  galvanic  batte- 
ries, whereby  the  cost  of  this  apparatus  will  be  diminished  by  about 
one  half.  In  order  that  a  battery  of  this  construction  should  equtl 
one  of  copper  and  zinc,  it  is  necessary  that  the  exciting  liqutd  should 
be  some  acid,  holding  tbe  oxide  of  copper  in  solution,  such  as  the 
tritrate  or  sulphate  of  copper.  A  solution  of  blue  vinriol  or  tbe  sul- 
phate of  copper,  is  preferable  from  its  cheapness.  A  small  plate  of 
lead  and  zinc,  each  the  size  of  a  cent,  immersed  in  a  wine  glass  of 
tbe  above  solotion,  will  give  bright  sparks,  strong  shocks,  and  produce 
decompositions  wben  connected  with  a  spiral  coil  of  copper  ribbon 
three  hundred  and  twenty  feet  long,  which  is,  for  convenience,  now 
generally  called  a  dynamic  muhiplier.  The  superior  action  of  such 
batteries  appears  to  be  owing  to  tbe  greater  readiness  with  which 
copper  deposits  upon  another  metal  than  itself.    He  has  further  found 
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that  a  tolerable  good  battery  may  be  made  of  one  metal  only,  viz. 
ziDC,  provided  one  of  the  plates  much  exceeds  the  other  in  size,  and 
the  sulphate  of  copper  be  used  as  the  exciting  liquid.  To  oonstruet 
a  battery  of  this  description,  a  number  of  narrow  strips  of  sheet  zinc, 
arranged  in  the  form  of  a  cylinder,  are  immersed  in  a  cylinder  of 
zinc  containing  a  solution  of  the  sulphate  or  nitrate  of  copper ;  the 
zinc  strips  answering  merely  for  conductors. 

Among  other  discoveries  lately  made  by  Dr.  Page  in  relation  to 
this  subject,  we  notice  the  production  of  sparks  and  shocks  from  a 
thermo-electric  apparatus,  consisting  of  a  pair  of  bismuth  and  anti- 
mony plates  heated  by  a  spirit  lamp.  This  condition  has  hitherto 
been  wanting  to  establish  fully  the  identity  of  thermo-electric,  with 
common  galvanic  currents. — Salem  Observer. 

13.  Animal  EleciricUy;  by  MM.  Linari  andMATTEUCCi. — ^The 
five  helices  employed  by  M.  Linari,  contained  five  hundred  and  sev- 
enty seven  metres  of  copper  wire.  Two  had  the  ordinary  form  ; 
the  three  remaining  were  composed  of  the  wire  wound  round  spirally 
in  a  plane,  and  had  a  square  perimeter.  Through  one  of  these  heli- 
ces was  passed  a  cylinder  of  iron,  0"  635  long,  and  0"*  31  in  diame- 
ter. This  system  of  helices  was  connected  and  terminated  by  two 
plates  of  silver,  provided  each  with  an  isolating  handle.  The  circuit 
was  interrupted  by  cutting  the  wire  between  the  last  helix  and  one  of 
the  plates  of  silver,  in  order  to  insert  the  extremities  of  the  wire 
into  a  vessel  of  mercury  and  thus  amalgamate  them. 

The  experiment  was  performed  as  follows:  the  torpedo  wiped 
dry,  was  placed  on  a  plate  of  glass,  with  one  of  the  pieces  of  silver 
upon  bis  back  and  the  other  on  his  belly.  The  animal  was  then 
irritated  by  striking  him  with  one  of  the  plates  on  his  tail  and  gills, 
and  was  thus  induced  to  discharge  himself.  After  several  urials, 
M.  Linari  succeeded  in  obtaining  a  spark,  which  appeared  between 
the  mercury  and  the  wire.  By  touching  together  the  amalgamated 
wires  out  of  the  mercury,  he  succeeded  in  obtaining  a  succession  of 
brilliant  sparks.  He  observed  no  difference  in  the  capabilities  of 
torpedoes  of  different  sizes  to  produce  this  result.  A  small  one  of 
four  inches  in  diameter  afforded  a  long  succession  of  bright  sparks. 

The  decompositbn  of  acidulated  water,  and  a  durable  magneti- 
zation of  a  steel  needle  were  invariably  obtained  by  M.  Linari. 

M.  Matteucci  employed  in  his  experiments  similar  apparatus  to 
that  of  Linari^  containing  however  only  three  hundred  metres  of 
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wire,  of  which  he  made  two  double  helices.  One  of  these  helices 
was  Cr  44  ID  length,  aod  had  a  diameter  of  0"*  05m ;  the  other  was 
(r72  metres  in  length,  and  0''03  in  diameter,  and  was  wound  on 
a  horse  shoe.  In  the  interior  of  the  two  helices  was  placed  a  cylin- 
drical bar  of  soft  iron.  With  this  arrangement,  completed  as  above 
described,  Matteucci  sQCceeded  without  fail  in  obtaining  a  bright 
spark.  One  of  the  helices  wound  on  a  horse  shoe  sufficed  to  pro- 
duce the  same  successful  result. 

Matteucci  attempted  to  obtain  the  electric  spark  by  means  of  two 
plates  of  brass,  with  short  wires  attached  and  inserted  into  mercury. 
But,  notwithstanding  the  employment  of  every  means  which  could 
insure  success,  he  failed  in  obtaining  any  effect  except  the  shock. 
He  therefore  infers,  since  the  spark  is  not  obtained  with  a  very  short 
wire,  and  on  the  contrary  is  easily  obtained  with  the  above  described 
helices,  that  the  spark  is  produced  where  the  discharge  ceases,  in 
which  case  the  current,  by  induction^  adds  to  the  primitive  current. 

He  has  also  ascertained,  by  means  of  a  delicate  galvanometer, 
that  the  current  passes  from  the  back  to  the  venter,  and  that  the  back 
may  be  considered  the  positive  pole  and  the  venter  the  negative. 
The  discharge  is  effected  in  the  same  manner  by  the  two  organs 
situated  on  the  sides  of  the  torpedo,  and  the  current  is  produced  in 
the  same  directions  when  one  of  the  needles  of  the  galvanometer 
touches  the  ventral  part  of  the  left  organ  and  back  part  of  the  right, 
or  inversely.  The  deviation  in  the  galvanometer  is  augmented  if  the 
two  needles  of  platinum  are  put  in  contact  with  two  metallic  plates 
placed  on  the  two  sides  of  the  fish,  instead  of  a  direct  application 
of  the  needles.  A  discharge  can  almost  invariably  be  produced  by 
forcibly  curving  the  torpedo,  making  the  venter  the  interior  of  the 
curve.  A  removal  of  the  skin  of  the  animal  diminishes  the  devia- 
tion, but  does  not  entirely  prevent  it.  If  the  outer  of  the  three  ner- 
vous cords  which  proceed  from  the  brain  to  the  electric  organs  are 
cut,  the  electric  discharge  may  still  continue.  It  ceases  immediately 
on  cutting  the  intermediate  one. 

These  experiments  were  tried  with  thirty  six  individuals,  which  M. 
Matteucci  obtained  during  a  long  residence  at  Cesenaiico. — L^iuti^ 
tut,  JVb.  167.    July,  1836. 

14.  Fall  of  Fi$he3  from  the  Aimosphere  in  India;  by  M.  Prin- 
sip.— -The  fact  that  fishes  fall  from  the  atmosphere  in  the  rainy  sea- 
son, however  incredible  it  may  appear,  has  been  so  frequently  attested 
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■';•.'  '.*./'".■  .  -^^ 

^'  by  credible  witnesses  that  it  can  scarcely  be  doubted.     As  for  myself, 

-\  my  credulity  is  compelled  to  yield  to  the  discovery  I  made  one  day 
of  a  small  6sb,  in  my  pluviometer,  which  was  situated  on  an  isdated 

* :  pile  of  stones  about  five  feet  high,  in  my  garden  at  Benares.  A  note 
from  M.  Cameron  informs  me  that  a  rain  of  fishes  occurred  on  the 

^19ih  of  February,  1830,  near  Feridpoor.  This  fact  was  asserted 
''before  a  magistrate,  by  many  ocular  witnesses,  and  it  was  their  con- 

; .'  curring  testimony  that  towards  noon  of  the  above  meniiooed  day,  the 
sky  was  obscured,  the  rain  commenced  to  fall,  and  shortly  after, 
fishes  of  various  sizes  fell  from  the  atmosphere.     A  large  number 

^  were  collected  by  several  witnesses ;  some  were  found  destitute  c^  a 
bead,  and  had  commenced  to  putrefy  ;  others  were  entire.aod  fresb, 
but  no  one  dared  to  eat  them. — Bib.  Universelle,  JVV>.  3,  Mars,  1836. 

15.  Mature  of  different  Cem$ni$.  (Berzelius's  Jabresbericht,  etc. 
xivth  year,  1st  number.) 

Fucbs  has  studied  the  nature  of  different  species  of  mortars,  and 
demonstrated  that  their  solidification  depends  on  the  formation  of 
silicate  of  lime,  and  sometimes  also  of  silicate  of  alumine.  These 
silicates  retain  some  water  and  assume  the  firmness  of  stone,  whilst 
the  hydrate  of  lime  in  excess  unites  by  degrees  with  carbonic  acid  ; 
and  consequently  solidified  mortar  may  be  considered  a  compound 
of  carbonate  of  lime  and  of  a  zeolite.  Opa/,  pumice  stone^  obndi* 
an  and  pitch  stone  pulverized,  form  with  hydrate  of  lime  a  good  ce- 
ment. But  only  the  surface  of  each  grain  of  quartz  or  tand,  is 
transformed  into  a  hydrated  silicate,  and  though  this  is  sufficient  to 
unite  the  mass,  solidification  does  not  take  place  so  promptly.  The 
UNiss  becomes  the  more  solid,  the  more  finely  the  quartz  is  pulveri- 
zed. If4he  pulverized  quartz  be  mingled  with  one  fourth  part  of 
Kme,  and  after  thoroughly  calcining  the  mixture,  it  be  pulverized  aad 
mixed  with  one  fifth  part  of  lime,  it  forms  a  hydraulic  cement  whicb 
becomes  so  bard  as  to  be  susceptible  of  a  polish.  Feldspar  hardens 
slowly,  and  with  lime  only  after  five  months ;  but  if  calcined  with  a 
little  lime  it  is  much  improved.  Common  potter's  clay,  which  is 
absolutely  worthless  in  its  natural  state,  affords  with  lime,  mh&a  cal- 
cined, provided  it  contains  but  little  iron,  a  cement  which  readily 
hardens. 

Fucbs  having  discovered  that  steatite^  which  Itfid  been  subjected 
to  a  red  heat,  could  not  be  made  to  unite  with  fime,  and  tbance  coin 
eluding  that  magnesia  has  a  acroog  affinity  for  silicic  aeid,  attempted 
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10  employ  calcioed  dolomite,  in  the  place  of  ordinary  lime,  and  found   *    '  **' 
that  it  surpassed  it,  both  as  a  material  for  ordinary  mortar,  and  also,.-  '^^ 
for  a  hydraulic  cement*     He  obtained  a  good  mortar  with  this  last  -'^^     ; 
material  and  calcined  marl.  -  ^ 

16.  Telegraphs. — ^Tbe  House  of  Representatives  of  the  United 
States,  at  their  late  session,  Feb.  3,  1837,  passed  a  resolve, 

"That  the  Secretary  of  the  Treasury  be  requested  to  report  to  ;    ' 
the  House  of  Representatives,  at  its  next  session,  upon  the  propriety 
of  establishing  a  system  of  telegraphs  for  the  United  States." 

In  compliance  with  this  resolution,  the  Secretary,  the  Hon.  Levi 
Woodbury,  has  issued  a  circular,  with  the  view  of  detaining  infor-^ 
mation  in  regard  to  "  the  propriety  of  establishing  a  system  of  tele- 
graphs for  the  United  States,"  and  invites  the  collectors,  commanders 
of  revenue  cutters,  and  others,  to  furnish  the  Department  of  State 
with  their  opinions  upon  the  subject,  especially  by  pointing  out  the 
manner,  and  the  various  particulars,  in  which  the  system  may  be 
rendered  most  useful  to  the  Government  of  the  United  States,  and  ^ 
the  public  generally.  It  would  be  desirable,  to  present  a  detailed 
statement  as  to  the  proper  points  for  the  location,  and  distance  of  the 
stations  from  each  other,  with  general  rules  for  the  regulation  of  the 
system,  together  with  an  opinion  as  to  the  propriety  of  connectii^  it 
with  any  existing  department  of  the  Government,  and  some  definite 
idea  of  the  rapidity  with  which  intelligence  could,  ordinarily,  and, 
also,  in  urgent  cases,  be  communicated  between  distant  places.  An 
estimate  of  the  probable  expense  of  establishing  and  supporting  tele-  2^^ 

graphs,  upon  the  most  approved  system,  for  any  given  distance,  du-  $^.  .^ 

ring  any  specified  period,  is  also  desired.  Information  and  opinions 
are  also  asked  as  to  the  practicability  of  uniting  with  a  system  of 
telegraphs  for  communication  in  clear  weather  and  in  the  day  time, 
another  for  communication  in  fogs,  by  cannon  or  otherwise,  and  in 
the  night,  by  the  same  mode,  or  by  rockets  and  fires,  and  returns  are 
asked  by  the  first  of  October,  1837. 

As  the  subject  is  one  of  high  importance  to  national  and  individual 
welfare,  especially  in  a  country  of  such  vast  extent  and  diversity  of 
interests  and  physical  features  as  the  United  States,  we  trust  that 
the  call  of  the  House  of  Representatives  and  of  the  Hon.  Secretary 
will  meet  with  prompt  attention  and  full  replies. 
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17.  Scientific  Congress  at  Metz. — A  circular  prioted  letter  which 
we  have  received,  signed  by  M.  Victor  Simon,  Secretaire  de  L' Acad- 
emie  royale  de  Metz,  &ic.  &c.  &c.,  announces  that  a  scientific  meet- 
ing of  savans  of  France,  Germany,  and  other  countries,  will  be  held 
at  Metz  in  September.  It  is  desired  that  the  purpose  of  attending 
may  be  made  known,  and  also  the  subject  which  the  individual  will 
discuss.  This  is  the  fifth  meeting  of  the  French  scientific  men,  held 
in  different  cities  in  the  departments. 

Metz  is  about  sixty  five  miles  northeast  of  Paris;  it  is  an  ancient 
and  famous  city.  It  has  eminent  individuals,  and  various  institutions 
for  science  and  arts — for  literature,  humanity  and  arms.  It  has  fine 
Roman  antiquities,  and  is  in  the  midst  of  a  beautiful  country.  We 
trust  that  some  of  our  countrymen  will  attend,  as  they  have  done  in 
England  as  well  as  on  the  continent. 

18.  JVW  York  Statistical  Society. — A  statistical  society  has  been 
recently  incorporated  by  the  Liegislature  of  the  state  for  the  city  of 
New  York.  Its  capital  stock  is  fifty  thousand  dollars,  in  shares  of 
two  hundred  and  fifty  dollars  each ;  the  society  to  commence  opera- 
tions when  the  whole  sum  shall  have  been  subscribed  and  five  thou- 
sand dollars  paid  in.  It  may  hold  real  estate  convenient  for  the 
transaction  of  its  business,  provided  the  income  does  not  exceed  five 
thousand  dollars. 

The  society  is  modelled  upon  the  plan  of  that  of  Liondon,  incor- 
porated in  1834. 

All  opinions  are  excluded — facts  only  being  its  object,  and  as  far 
as  possible,  those  that  can  be  arranged  in  a  numerical  and  tabular 
form.  The  subject  was  divided  by  the  British  Association  at  Cam- 
bridge, into  I.  Economical — 2.  Political — 3.  Medical — and  4.  Mor- 
al and  Intellectual  Statistics.    The  class  of 

Economical  Statistics  comprehends,  1st,  the  statistics  of  the  natu- 
ral productions  and  the  agriculture  of  nations ;  2dly,  of  manufac-  . 
tures ;  3dly,  of  commerce  and  currency  ;  4thly,  of  the  distribution 
of  wealth,  or  all  facts  relating  to  rent,  wages,  profits,  etc. 

Poiitiad  Statistics  furnish  three  subdivisions,  1st,  the  facts  relating 
to  the  elements  of  political  institutions,  the  number  of  electors,  ju- 
,  rors,  etc. ;  Sdly,  legal  statistics ;  3dly,  the  statistics  of  finance  and 
of  national  expenditure,  and  of  civil  and  military  establishments. 

Medical  Statistics^  strictly  so  called,  will  require  at  least  two  sub- 
divisions, and  the  great  subject  of  population,  although  it  might  be 
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classed  elsewbere,  jret  touches  medical  statistics  on  so  many  poi«t$t 
that  il  would  be  placed  most  conveniently,  perhaps,  in  this  dirisioiij 
and  would  constitute  a  third  subdivision. 

Moral  and  Intellectual  Statistics  comprehend,  1st,  the  statistics  of 
literature;  2dly,  of  •  education ;  ddly,  of  religious  instruction  and 
ecclesiastical  institutions;  4th]y,  of  crime.  Although  fourteen  sub- 
divisions have  now  been  enumerated,  it  is  probable  noore  will  be  re- 
quired. 

It  will,  of  course,  be  one  prominent  object  of  the  society  to  form 
a  statbtical  library,  as  rapidly  as  its  funds  will  admit. 

The  gentlemen  incorporated  by  the  New  York  act,  are  James 
Tallmadge,  James  M.  Matthews,  Edwin  Williams,  Talman  J.  Wa- 
ters, William  Minot  Mitchell,  Samuel  Cowdrey,  and  their  associates, 
and  the  board  of  trust,  for  the  present  season,  b  composed  of  the 
same  gentlemen,  with  the  addition  of  Livingston  Livingston,  George 
Bacon,  Beqjamin  D.  SilKman,  John  W.  Francis,  Timothy  Dewey, 
Reuben  Ellis,  and  Jonathan  Amory,  with  power  to  perpetuate  the 
succession. 

The  subject  of  statistical  societies  for  the  United  States,  was  re* 
commended  in  this  Journal,  Vol.  xxxi.  p.  186,  by  Mr.  Sanderspn, 
as  the  representative  of  the  Statistical  Society  of  Paris,  with  which 
we  have  interchanged  publications  and  correspondence  ever  since 
its  institution.  Although  from  the  pressure  of  other  duties  we  have 
been  obliged  to  decline  taking  an  active  part  in  this  subject,  we  are 
much  gratified  to  find  that  it  has  been  brought  forward  under  the 
best  auspices.  The  subject  is  one  of  extreme  importance  to  the 
United  States,  in  every  view  that  can  be  taken  of  it — political,  social, 
nK>ral,  economical,  commercial :  accurate  facts,  digested  and  arraa^ 
god,  so  that  the  proper  deductions  shall  of  course  flow  from  tbem» 
are  no  where  so  much  needed  as  in  the  United  States,  because  we 
are  still  in  the  forming  stage  of  society — because  our  interests  are 
immens€)ly  diversified,  and  because  in  this  republic,  beyond  any  oih 
tioQ  that  exists,  or  that  ever  did  exist — man,  in  high  intelligence,  i« 
in  a  stale  of  the  greatest  activity,  with  the  most  ntmierous  and  pow^ 
erftd  excitements  and  with  the  feeblest  restraints.  Political  economy 
most  be  founded  wholly  upon  statistics,  and  there  is  no  way  to  obiaia 
correct  results  but  by  a  patient  collection  of  facts. 

Our  able  statistical  writers,  Seybert  and  Pitkin,  would  have  deri- 
ved immense  advantages  from  the  labors  of  such  a  society,  and  we 
hope  to  see  its  operations  and  influence  become  co-extensive  with 
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tbe  nation.  It  is  obvious  that  the  subject  admits,  on  this  occasion,  of 
cogent  and  ample  illustration,  from  which  we  are  precluded  by  the 
want  of  time  and  space. 

19.  Officers  of  the  J^ew  York  Lyceum  of  Natural  History ^  decied 
February  27,  1837. 

Joseph  Delafield,  President. 
John  Torrey,  1*^  Vice  President. 
William  Cooper,  2d  Vice  President. 
Samuel  Thos.  Carey,  Corresponding  Secretary. 
J.  H.  Redfield,  Recording  Secretary. 
John  C.  Jay,  Treasurer. 
Robert  H.  Browne,  Librarian. 
Joseph  Delafield,  Abraham  Halsey,  James  E.  DeKay,  John  C. 
Jay,  £.  L.  Beadle,  Curators. 

John  Augustine  Smith,  Jeremiah  Van  Renssalaer,  Wm.  Cooper, 
John  Torrey,  M.  C.  Perry,  Committee  of  domination. 

Wm.  Cooper,  Joseph  Delafield,  John  Torrey,  James  E.  DeKay, 
John  C.  Jay,  Committee  of  Publication. 

H.  W.  (^ield,  A.  R.  Thompson,  Archibald  Russell,  Finance 
Committee. 

James  E.  DeKay,  Orville  Brooks,  E.  L.  Beadle,  Library  Com* 
mittee. 

John  Augustine  Smith,  Anniversary  Orator. 
J.  H.  Hill,  Draughtsman. 

90.  Transactions  of  the  Maryland  Academy  of  Science  and  Lite- 
raturCj  1836.  June  2. — Donations  for  the  Cabinet  were  received 
from  Dr.  Keener,  Mr.  Alexander,  Dr.  Baxley,  Dr.  Geddings  and 
Dr.  Coale,  and  from  Prof.  Ducatel  and  Matthew  Carey,  Esq.  of 
Philadelphia,  several  works  for  the  Library. — ^Twelve  volumes  of 
the  transactions  of  the  Royal  Society  of  Lisbon,  were  also  received 
as  a  donation  from  that  Institution. — Prof.  Ducatel  deposited  in  the 
library  six  livraisons  of  Goldfuss'  Petrifactiohs. — ^Dr«  Edmondaon 
reported  a  table  of  Meteorological  Observations  for  May,  1836, 
which  was  referred  to  the  section  of  Physics. — The  committee  on 
Meteorological  Observations  made  a  report  recommending  the  ap- 
pointment of  a  committee  of  four,  to  have  charge  of  the  selection 
and  construction  of  instruments — to  prescribe  the  method  of  con- 
ducting the  observations — and  to  invite  the  co-operation  of  other 
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members^  in  the  labor  of  observatioDs. — Lewis  Brantz,  James  Green, 
J.  H.  Alexandefi  and  Wm.  R.  Fisher,  were  appointed  tbe  commit- 
tee.— Pcof.  Jameson,  of  Quito,  Dr.  Lewis  R.  Gibbes,  of  Charleston, 
and  Rev.  Virgil  H.  Barber,  of  Pennsylvania,  were  elected  corres- 
ponding members ;  Commandeur  Figaniere,  charge  d'affaires  from 
Portugal,  was  elected  an  honorary  member. — The  librarian  was  di- 
rected to  have  Greenough's  Geological  Map  of  England,  deposited 
by  Prof.  Ducatel,  mounted  and  varnished. 

July  7. — A  donation  of  valuable  minerals  was  received  from  C. 
Tiernan,  Esq. — Several  works  were  also  presented  to  the  library  by 
Dr.  Riddell,  of  Cincinnati,  and  Drs.  Wright  and  Hall,  of  Troy. — 
The  committee  on  Meteorological  Observations  reported  having  pro- 
cured the  necessary  instruments,  and  made  the  observation  proposed 
on  the  21st  and  32d  ultimo. 

Jlugust  4.— Donations  for  the  cabinet  were  received  from  Dr.  A. 
Maddox,  of  Maryland,  Mr.  C.  De  Selding,  J.  S.  Skinner,  E^., 
Mr.  N.  Potter,  Mr.  G.  W.  Andrews,  and  Dr.  Coale. — ^Mr.  Alexan- 
der presented  a  copy  of  a  treatise  on  tbe  principal  mathematical  in- 
struments employed  in  surveying,  by  F.  W.  Sims ;  American  edi- 
tKMi  with  additions  by  J.  H.  Alexander. — ^The  committee  on  Meteo<- 
rok)gical  Observations  made  a  final  report,  which  was  directed  to  be 
printed  and  circulated. 

September  1. — Donations  for  the  cabinet  were  received  from  Dr. 
Geddings,  J.  S.  Skinner,  Esq:.,  Dr.  Cohen,  Mr.  Minifie,  Mr.  Green, 
Mr.  Fisher,  and  Dr.  Coale. — Donations  for  the  library  were  receiv- 
ed from  Dr.  Riddell,  of  Cincinnati,  Mr.  Carey,  Esq.,  of  Philadel- 
phia, and  Wm.  Maclure,  Esq. — Dr.  Edmondson  reported  a  table  of 
Meteorological  Observations  for  July,  1836,  which  was  referred. — 
M.  Carey,  Esq.,  of  Philadelphia,  was  elected  a  corresponding  mem- 
ber.— ^Tbe  meteorok>gical  committee  was  directed  to  continoe  their  , 
duties  on  the  21st  and  22d  inst. 

Oaober  6.— Dr.  Maddox,  Dr.  Geddings,  Dr.  Palmer,  U.  S.  Navy, 
and  Mr.  Minifie,  presented  specimens  for  the  cabinet* — ^A  treatise  on 
tbe  inetbod  of  using  cbkride  of  soda,  translated  from  tbe  French  of 
A.  G.  Labarraque,  by  Dr.  Jacob  Porter,  was  presented  by  the  au- 
thor.—James  C.  Palmer,  M.  D.,  U.  S.  Navy,  and  Dr.  L.  D.  Gale, 
of  New  York,  were  elected  corresponding  members. — ^The  commit- 
tee on  Meteorological  Observations  reported  that  the  series  of  hourly 
observations  had  been  made  on  the  21st  and  22d  of  September,  and 
that  the  table  was  being  prepared  for  publication. 
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October  13. — ^The  cabiDet  received  donations  from  Mr.  Minifie 
aDd  Dr.  Coale. — Charles  Cramer,  Esq.  of  New  York,  presented  a 
catalogue  of  plants  growing  in  the  vicinity  of  Troy ;  and  the  Report 
of  the  Geological  Society  of  Brussels. — Dr.  Edmondson  reported  a 
table  of  Meteorological  Observations  for  August,  1836. — Dr.  J.  W. 
Greetham  reported  a  table  of  observations  made  at  Mt.  Vernon,  Illi- 
nois, for  June  and  July,  1836,  both  of  which  were  referred  -to  the 
section  of  Physics. — ^Tbe  chairman  of  the  section  cf  Botany  re- 
ported progress  in  the  arrangement  of  plants  referred  to  that  sec- 
tion.— Dr.  Aikin  was  appointed  to  lecture  at  the  sitting  of  the  27th 
inst. 

October  20. — Dr.  Coale  presented  the  skeleton  of  a  wren. — ^The 
section  of  Physics  reported  upon  the  tables  referred  at  the  last  sit- 
ting, embracing  in  the  report,  suggestions  of  some  modifications, 
which  were  approved  by  the  Academy. — The  section  of -Mineralogy 
reported  the  receipt  of  a  suite  of  geological  specimens  from  Heidel- 
burg,  and  that  they  had  been  placed  in  the  cabinet. 

October  27. — Donations  for  the  cabinet,  from  Mr.  Quinby,  Dr. 
Coale,  Dr.  Zollickhofier^  and  the  Maryland  Colonization  Society. — 
The  remainder  of  the  session  was  occupied  by  an  interesting  lecture 
from  Mr.  Quinby,  on  the  mineralogy  of  the  ancients,  which  was  lis- 
tened to  with  much  attention,  and  a  copy  requested  from  tbe  author 
for  preservation  in  the  library. 

November  3. — ^Dr.  Coale  presented  for  the  cabinet  the  skin  of  a 
monkey,  tanned  by  the  natives  of  Cape  Palmas. — ^Donations  for  the 
library  from  Prof.  Ducatel,  Dr.  Dunbar,  Prof.  W.  R.  Johnson,  of 
Fhikdelphta,  and  Com.  FigaAiere. — Dr.  Aikin  delivered  a  lecture 
on  the  anatomy  of  plants. — ^Dr.  Henry  P.  Sartwell,  of  Penn  Yao, 
N.  Y.,  was  elected  a  correspooding  member. — Mr.  Fisher  informed 
^tbe  Academy  that  the  arseniaie  of  baryta,  recommended  by  him  at  a 
former  meeting,  he  had  since  ascertained  should  be  employed  only 
when  the  use  of  powdered  arsenic  was  impossible-^hence  lis  use 
should  be  confined  to  the  preservation  of  the  plumage  of  birds. — 
Mr.  Fisher  was  appointed  to  read  a  paper  at  the  following  sitting, 
and  Prof.  Ducatel  at  the  succeeding  one. 

Jiovember  10. — ^Dr.  Coale  presented  the  prepared  skeleton  of  a 
<<  Corvus  crestata.'' — ^Mr.  Fisher  read  a  paper  on  the  present  state  of 
Pharmacy  in  the  United  States. — J.  J.  Audubon  was  elected  an 
honorary  member  of  the  Academy. 
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J>ro9einber  17. — Douatiofis  for  the  cabinet  were  received  from  Mr. 
J.  H.  Naff,  Dr.  Riley,  and  Dr.  Coale. — ^Prof.  Ducatel  read  the  in- 
trodueuoD  to  an  essay  oe  the  submersion  of  the  Atlantis,  being  an 
attempt  to  show  the  reality  of  this  event,  and  its  probable  connection 
with  some  geological  phenomena. — Prof.  Greddings  gave  a  brief  ac- 
count of  the  insect  which  has  proved  so  destructive  to  the  elm  tre^. 
He  described  it  as  belonging  to  the  genus  Criocerost  species  viitaia; 
and  concluded  with  a  description  of  the  mode  in  which  the  eggs  are 
deposited,  and  the  insect  subsequendy  developed. 

November  24. — ^Donations  were  received  of  several  skuDs  and 
casts  of  skulls  from  Dr.  Coale,  and  a  specimen  of  the  new  British 
coin  from  Miss  Minifie. — A  circular  letter  was  received  from  the 
Albany  Institute,  requesting  the  Academy  to  undertake  a  series  of 
magnetic  experiments,  and  acknowledging  the  receipt  of  the  table  of . 
Meteorok>gicaI  Observations  for  June*  The  subject  was  referred  to 
the  meteorological  committee. 

NOTICES   or   NEW  BOOKS. 

21.  Proposed  ^ew  Work  on  American  Skulls;  by  Dr.  Samuel 
George  Morton. — Dr.  Morton  has,  for  several  years,  empkiyed 
bis  leisure  in  collecting  materials  for  a  work,  to  be  entitled  '^  Crania 
Americana  ;  or,  a  Comparative  View  of  the  Skulls  of  various  Abo^ 
riginal  Nations  of  ^orik  and  South  America.*^ 

It  is  presumed  that  such  a  work,  independently  of  its  great  Ana^ 
tomical  interest,  will  contribute  something  towards  the  History  of  the 
nations  of  these  continents.  The  work  will  be  in  large  folio,  with 
twenty  five  or  thirty  plates,  and  two  heads  on  a  plate.  It  is  designed 
to  have  at  least  fifty  skulls  lithographed  of  the  natural  size,  with  such 
national,  individual,  and  anatomical  illustrations,  as  can  be  obtained 
in  reference  to  each.  The  work  will  be  preceded  by  an  Introduc- 
tion, embracing  a  general  view  of  the  five  great  Races  of  Men,  and 
folk>wed  by  an  exposition  of  the  probable  origin  of  the  American 
Tribes. 

Of  one  hundred  and  forty  skulls  of  all  the  races  now  in  Dr.  Mor- 
ton's possession,  but  sixty  three  belong  to  American  tribes,  and  but 
twenty  three  of  these  are  North  Americans.  Valuable  as  this  cd- 
lection  is,  and  by  far  the  most  extensive  of  its  kind  in  this  country, 
it  is  yet  very  inadequate  to  the  purposes  above  mentioned ;  and  Dr. 
M.  therefore  respectfully  solicits  assistance  in  extending  and  complete 
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ing  it.  The  skull  of  any  native  tribe,  if  sufficiently  perfect  to  figure, 
will  be  highly  prized ;  and,  where  practicable,  several  individuals  of 
the  same  tribe  will  serve  an  important  purpose  for  comparison.  The 
latter  object  will  also  be  more  or  less  subserved  by  the  skulk  of  any 
of  the  races,  more  especially  those  of  the  Mongolian  and  Malay,  as 
approaching  nearest  to  the  American* 

22.  Aeti^  Theoretical  and  Practical  Treatise  on  J^avigationj  by 
M.  F.  Maury f  Passed  Midshipman^  U.  S.  JV*  8vo.  pp.  216,  and 
174  of  tables,  9  plates.  Key  &  Biddle,  Philadelphia,  1836.— The 
author  of  this  Treatise,  is  already  favorably  known  to  the  public  for  his 
contributions  to  science,  and  the  work  before  us  amply  sustains  his 
character  as  an  officer  well  grounded  in  the  varied  learning  demand- 
ed in  his  profession.  The  work  is  appropriately  introduced  with 
chapters  on  Algebra,  Geometry,  Logarithms,  Plane  and  Spherical 
Trigonometry,  which  contain  whatever  knowledge  of  these  topics  is 
deemed  essential  to  a  thorough  understanding  of  the  theory  of  navi- 
gation. The  section  on  Nautical  Astronomy  and  Practical  Naviga- 
tion, which  next  follows,  unfolds  these  subjects  in  a  logical  and  com- 
prehensive manner ;  and  also  imparts  much  important  instruction  on 
the  variation  of  the  Compass,  the  Tides,  and  on  the  mode  of  con- 
ducting triangulating  surveys.  Appended  to  the  work,  are  tables  of 
Logarithms  of  Numbers ;  of  Sines,  Tangents,  be. ;  Proportional 
Logarithms;  Latitude  and  Departure;  Meridional  Parts;  Ampli- 
tudes ;  Atmospherical  Refractions,  be.  The  style  of  the  treatise 
deserves  much  praise ;  it  unites  fullness  of  statement  with  brevity 
and  precision.  The  estimation  in  which  the  work  is  held  among 
those  best  qualified  to  appreciate  its  worth,  may  be  inferred  from  the 
fact  that  a  copy  has  been  ordered  to  be  placed  on  board  all  our  na- 
tional vessels.  It  cannot  fail  to  be  of  important  service  to  the  inter- 
ests of  nautical  science. 

23.  Gummere^s  Astronomy. — ^An  Elementary  Treatise  on  As- 
tronomy— in  two  parts — the  first  containing  the  Theory,  the  second 
Practical  Problems — with  an  Appendix  comprising  Solar,  Lunar, 
and  other  Astronomical  Tables.  By  John  Gummere,  A.  M.  Se- 
cond edition,  enlarged  and  improved.     Philadelphia,  1837. 

We  are  glad  to  see  Gummere's  Astronomy  presented  to  the  public 
in  a  new  and  improved  form.  It  is  a  valuable  work,  evincing  a  good 
acquaintance  with  the  subject  of  which  it  treats,  and  comprising, 


Digitized  by  VjOOQIC 


MUeeUania.  909 

(what  can  hardly  be  said  of  any  other  AniericaD  wcurk  on  the  ele- 
ments of  Astronomy,)  facilities  for  actually  making  astronomical 
cafculations.  The  Solar  and  Lunar  tables  are  abridged  from  tboae 
of  Delambre  and  Buckhardt,  and  are  of  course  of  the  highest  au- 
tbority.  The  astronomical  student,  however,  may  be  informed,  that 
the  originals  are  not  expensive,  and,  when  practicable,  they  ought  to 
be  in  his  possession  in  preference  to  any  abridgment*  Still  the  ta- 
bles, as  given  in  this  work,  will  be  found  adequate  to  the  purposes  of 
the  beginner,  and  will  indeed  conduct  him  to  a  more  accurate  resuk 
than  he  can  attain  by  the  aid  of  most  works  of  this  krad. 

The  analytical  methods  of  calculating  eclipses,  which  the  author 
has  given,  are  refined  and  ingenious.  For  a  school  book,  which  will, 
we  hope,  be  used  in  many  institutions  where  Analytical  Trigonome- 
try has  been  little  cultivated,  it  might,  indeed,  be  desiraUe  to  exhibit 
a  few  examples  of  the  plainer  and  more  ordinary  methods  of  ma- 
king such  calculations.  We  trust,  nevertheless,  that  the  rapid  pro-  * 
gress  which  mathematical  science  is  making  in  our  country,  will 
shortly  render  such  a  provision  unnecessary.  We  will  only  add  the 
hope,  that  this  work,  the  fruit  of  much  industry  and  ability,  will  re- 
ceive the  extensive  patronage  which  it  merits. 

24.  Twdvt  Lectures .  an  the  connection  between  Science  and  Re* 
vealed  Religion;  delivered  in  Rome,  byJSTichoIas  Witeman^  D.D^f 
Principal  of  the  English  College,  and  Professor  in  the  University  of  ^ 
Rome.  Andover,  1837. — We  did  not  look  to  Rome  for  a  book  of 
this  kind ;  much  less  did  we  expect  so  able  a  discussion  of  the  rela* 
tion  of  Geobgy  to  the  Mosaic  history.  Had  we  time  and  space,  it 
would  be  highly  interesUng  and  instructive  to  give  a  full  analysis  of 
the  whole  book  ;  as  it  is,  however,  we  muflt  content  oiu^ehres  with 
briefly  noticing  his  geological  disquisitions.  These  are  contained  in 
the  fifth  and  sixth  lectures,  under  the  heftd  of  *'  Thb^  Natitbal  Sci- 
ENCEs.^'  Although  he  does  not  enter  minutely  into  geological  dt^** 
cussion,  he  shows  at  every  step  of  his  argument  that  he  is  familiar 
with  the  great  facts  in  geology,  and  with  the  general  course  of  geob- 
gical  reasoning,  and  that  what  he  says  comes  from  a  mind  well  stored 
by  extensive  and  various  reading,  and  matured  by  reflection.  He 
says,  with  all  other  true  philosophers,  that  we  need  have  ao  fear  in 
following  truth,  however  far  her  torch  may  lead  us  firom  oor  preconp 
ceived  opinions ;  confident,  that  in  the  end,  she  will  not  be  ioconsis^ 
tent  with  herself.     While  our  author  is  catholic,  in  the  largest  and  best 
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I  of  that  word — no  protestant  could  be  more  jealous  of  the  truth 
and  amhenticky  of  sacred  writ.  We  trust  our  friends  among  the 
clergy  will  read  this  book;  they  will  find  in  it  an  example  of  candor 
and  courtesy  worthy  of  all  imitation,  while  it  is  remarkable  for  its 
condensed  learning  and  its  fine  taste.  His  two  lectures  on  the  natu- 
ral history  of  man,  are  profound,  and  profoundly  interesting,  as  in- 
deed is  the  whole  book  as  far  as  we  have  examined,  although  we  do 
BoC  feel  ourselves  competent  to  judge  of  the  philological  portions. 
The  eight  lectures  we  have  not  mentioned,  consist  of  two  on  the 
Comparative  Study  of  Languages,  two  on  Early  lEstory,  one  on 
Archeology,  two  on  Oriental  Languagei,  with  a  concluding  lecture. 

S5.  Dr.  Buddandfi  JVeio   Work. — Dr.  Buckland's  admirable 

Bridgewater  Treatise  has  been  republished  in  Philadelphia,  with  all 

its  illustrations.     Our  opinion  of  this  work  was  given  in  Vol.  xxxi. 

'  p.  419,  and  want  of  time  and  space  alone  have  prevented  us  from 

saying  more  of  it  in  the  present  number. 

2<.  LytlPi  Oeology,  5ih  ec/itton.— The  5th  edition  of  tbin  excel- 
lent work,  with  considerable  additions,  and  many  new  cuts  in  wood, 
has  recently  appeared  in  England,  and  we  understand  that  the  Eng- 
lish copies  are  imported  in  large  numbers  into  thb  country  by  some 
of  our  principal  booksellers. 

An  American  edition  by  Is.  Kay  and  brother,  is  also  about  to  ap- 
pear in  Philadelphia,  copied  with  all  the  illustrations  from  the  fifth 
En^ish  edition.  We  understand  that  the  four  large  English  duode- 
eimo  volumes  will  be  published  in  two  octavos,  to  be  ready  for  sale 
in  the  month  of  May.  Our  opinion  of  this  work  is  expressed  in 
Vol.  XXIX.  p.  358,  of  this  Journal. 

*  37.  An  Introduction  to  Botany,  by  John  Lindley,  F.  JR.  iS>.,  ^. 
^.  Second  edition,  with  corrections  and  numerous  additions.  L6n- 
don,  Longman  fe  Co.,  1835.  8vo.  pp.  560. — The  estimation  which 
dm  excellent  treatise  so  deservedly  holds,  is  evinced  by  the  early 
appearance  of  a  second  edition  ;  the  important  additions  to  which, 
indicate  the  rapid  progress  of  the  science  of  Botany  during  the  two 
years  that  have  intervened  between  the  first  appearance  of  the  work 
and  the  publication  of  the  present  edition.  It  is  illustrated  by  nu- 
merous wood  engravings,  aud  six  crowded  and  beautifully  executed 
copper-plates. 
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26.  A  Naiurat  Sytm  of  Botany^  or  a  Sytmaiie  VUw  ^  tie 
of^anizationj  natWiU  affimUietj  and  gecgraphie&l  dittribuium  rfiki 
whole  vegetable  kingdoMj  together  toUh  the  usee  of  the  wioet  importmU 
tpeciet  in  mediciney  the  arti^  and  rural  or  domestic  economy^  by  John 
Undiey^  F.  R.  5.,  fyc.  ^c.  Second  editioDi  with  Dumerous  addi- 
tions and  corrections,  and  a  complete  list  of  genera,  with  their  syoo- 
iiynies.  London,  Longman  bCo.,  1836.  8vo.  pp.  5S6.-»Tbe 
students  of  Botany  in  this  country  are  generaUy  acquainted  with  the 
first  edition  of  this  work,  through  the  American  reprint,  edited  hf 
Dr.  Torrey,  and  published  by  the  Messrs.  Carvill,  of  New  York. 
T*be  edition  now  before  us  is  so  greatly  improved  by  the  addilioo  of 
original  matter,  and  especially  by  the  arrangement  of  the  orders  iipoa 
entirely  diflbrent  principles,  that  it  might  ahnost  be  considered  a  atw 
work.  The  preparatbn  of  a  complete  list  of  genera,  properly  ar* 
ranged  under  their  respective  orders,  sub-orders,  be.  must  have  been 
a  very  laborious  and  difficult  task.  It  was,  however,  greatly  needed,  * 
as,  until  its  appearance,  there  has  been  no  general  enumeratioo  later 
than  that  in  the  Ordines  Plantarum  of  Bartling,  published  in  the 
year  1830. 

A  more  extended  notice  of  the  work  may  be  expected  in  the  en- 
suing number  of  this  Journal. 

29.  JXnis  on  the  cultivation  of  the  Mulberry i  with  sowu  general  ob' 
servationt  on  the  Production  of  Silk^  by  Lewis  Tinellij  Dr.  of  Civil 
Law  in  the  Univ.  of  Pavia.  New  York,  1837.— This  little  book 
of  about  50  pages  8vo.,  is  designed  chiefly  to  show  that  the  cultiva- 
tion of  the  mulberry  and  the  growth  of  silk  are  as  well  suited  to  the 
soil  and  climate  of  the  United  States  as  to  European  countries.  He 
begins  with  a  brief  history  of  the  seropedic  art,  and  then  shows  the 
prevailing  opinion  to  be  false  that  the  successful  growth  of  the  mul- 
berry requires  a  warm  climate.  In  proof  of  this,  he  adduces  the 
iact  that  Switzerland,  Germany,  and  even  Sweden^  produce  silk  m 
large  quantities  and  of  excellent  quality  i  and  Lombardy,  where 
some  of  the  best  silk  in  market  is  grown,  is  frequently  covered  with 
snow  for  two  mondis  of  the  year.  He  gives  the  preference  to  the 
MoRus  MuLTiCAULis  for  this  country,  since  it  is  so  easily  propagated 
by  cuttings  and  requires  no  very  peculiar  soil.  Oiu'  interest  in  the 
book  is  increased  from  the  fact  that  the  author  is  one  of  those  injured 
and  unfortunate  men  whom  the  tyrannical  power  of  Atistria  has 
driven  as  exiles  to  our  free  and  happy  country,  after  wasting  their 
bodies  by  years  of  severe  imprisonment  in  her  gloomy  dungeons. 
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30.  CkemktU  TiableSf  exhihUing  the  preteni  state  of  our  knowh 
edge  in  regard  to  the  chemical  and  physical  properties  of  simple  and 
compound  bodiesj  by  James  F.  W.  Johnston,  A.  M.^  F.  R.  S.  E.y 
F.O.S.,  fyc.  fyc.  Parti.  Edinburgh,  1836. — Several  months 
since  we  received  a  note  from  the  author  of  these  tables,  accom- 
panying a  copy,  and  also  a  blank  schedule  for  chemical  information, 
which  was  published  in  our  last  number,  (p.  414.)  Nothing  but 
want  of  space  prevented  our  noticing  them  at  that  time.  The  tables 
are  drawn  up  at  the  request  of  the  British  Association,  and  they 
present  another  proof  of  the  services  which  that  body  is  constantly 
rendering  ft>  science.  Prefixed  to  these  tables  is  an  explanation 
of  their  object  and  use.  Dr.  Johnston  states  it  as  a  prime  object  to 
riiow  what  we  do  not  know,  as  well  as  what  we  do ;  and  he  justly 
remarks,  that  some  will  be  surprised  to  find  how  ignorant  we  are  in 
many  particulars  of  the  most  familiar  bodies.  He  uses  the  symbols 
of  Berzelius  and  the  German  chemists.  Part  1st  commences  with 
inoi^anic  bodies,  and  the  first  section  contains  an  exhibition  of  the 
most  important  cliemical  and  physical  properties  of  the  non-metallic 
elementary  substances,  and  of  their  mutual  combinations.  Such  a 
work  is  calculated  to  be  highly  useful,  and  to  enlist  new  laborers  in 
the  field  of  original  research. 

NEW  JOURNALS. 

31.  Magazine  of  Zoology  and  Botany  ;  conducted  by  Sir  Wm. 
Jardintf  Bart.,  P.  /.  Selby^  Esq.,  and  Dr.  Johnston. — ^The  first 
No.  of  a  Journal  bearing  the  foregoing  title  was  published  last  June. 
Four  numbers — those  for  June,  August,  Octbber,  and  December, 
have  come  to  hand.  If  we  may,  from  these  numbers,  judge  what 
its  character  is  to  be,  it  will  take  the  lead  in  its  own  departments,  as 
well  for  original  researcli  and  accurate  monographs,  as  for  a  succinct 
and  interesting  abstract  of  all  that  is  new,  both  in  facts  and  the  issues 
of  the  press.  The  names  of  its  conductors  are  too  justly  celebrated 
to  gain  additional  lustre  from  any  thing  we  can  say  of  them.  Its 
character,  we  learn  from  the  prospectus,  is  to  be  more  scientific  than 
that  of  any  of  the  pre-existing  journals  of  Natural  History,  and  thus 
far  it  is  well  sustained. 

32.  Thomson's  Records  of  Science. — It  is  now  nearly  two  years 
since  the  first  number  of  this  excellent  Journal  made  its  appearance, 
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and  although  we  bare  never  before  mentioned  it  to  our  readers,  tbej 
will  remember  that  it  has  often  enriched  our  pages,  and  we  also  hope 
that  many  of  them  have  a  more  familiar  acquaintance  with  it.  While 
it  has  fully  maintained  its  character  as  a  scientific  journal  of  the  first 
class,  its  pages  have  not  been  too  much  engrossed  by  mathematics 
and  mere  technicalities.  We  are  sorry  to  learn  from  its  able  con- 
ductor, that  like  some  of  its  cotemporaries  it  has  lived  by  the  hardest, 
and  thus  fiir  barely  paid  its  expenses.  May  it  live  to  see  brighter 
days,  as  it  richly  deserves. 

33.  The  Annals  of  Elecirieityj  Magnetism  and  Chemistry,  and 
Qnardian  of  Experimental  Science;  conducted  by  William  Stur- 
geon.  London,  October,  1836,  Vol.  I>  No.  1.  Published  qoar> 
terly.  Price  2t.  6d. — A  new  journal  of  the  above  title  has  been 
sent  us  by  the  Editor,  since  the  publication  of  our  last  number.  Its 
prospectus  states  that  it  is  to  be  devoted  entirely  to  recording  aU 
that  is  new  and  interesting,  either  theoretical  or  practical,  that  may 
appear  on  the  branches  to  which  it  is  confined.  We  hope  that  it  may 
prove  itself  worthy  of  support,  and  receive  the  assistance  of  able  men, 
80  many  of  whom  are  now  engaged  in  these  most  important  branches 
of  research.  The  number  before  us  contains  two  papers  from  our 
distinguished  countryman,  Dr.  Hare.  Also  an  account  of  some  ex- 
periments by  Dr.  Henry,  of  Princeton,  (erroneously  stated  to  be  of 
Tale  CoUege^)  as  related  to  Mr.  Sturgeon  by  Col.  Peabody,  of  Sa- 
lem, Mass. 

OBITUART. 

It  is  with  feelings  of  the  deepest  sorrow  that  we  are  called  on  to 
record  the  death  of  Dr.  Turner,  the  distinguished  author  of  ^  Ele- 
ments of  Chemistry."  In  the  "  Athenaumj^*  of  February  18th,  we 
find  the  following  painfully  interesting  facts : 

<<  He  died  on  Sunday,  12th  February,  at  his  residence  at  Hamp- 
stead,  aged  40.  The  immediate  cause  of  his  death  was  inflamma- 
tioo  of  the  lungs,  which  commenced  in  an  attack  of  influenza.  He 
bad  been  suffering  for  many  years  under  chronic  affection  of  the  in- 
testines, by  which  his  strength  was  extremely  reduced. 

"Dy.  Edward  Turner  was  bom  in  Jamaica,  but  was  early  removed, 
for  his  education,  to  England.  He  graduated  as  Doctor  of  Medi- 
cine in  Edinburgh.    Having  determined  to  make  Chemistry  the 
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principal  object  of  his  study,  be  went,  even  after  taking  bis  degree, 
to  Gottingen,  where  he  continued  for  two  years,  devoting  hb  whole 
attention,  under  Professor  Stromeyer,  to  that  science  and  the  kindred 
one  of  minerak>gy.  He  returned  to  Edinburgh  in  1824,  and  b^an 
to  lecture  on  his  favorite  science.  On  the  foundation  of  the  Uni- 
versity of  London,  in  1828,  he  was  appointed  Professor  of  Chemis- 
try at  that  Institution,  to  the  success  of  which,  as  a  medical  school 
especially,  by  his  character,  his  abilities,  his  indefatigable  exertions 
as  a  man  of  science  and  as  a  teacher,  his  prudence,  and  the  amenity 
of  bis  manners,  be  has  contributed  a  very  ample  share.  His  class 
has  been  large  and  constandy  flourishing;  his  lectures  were  remark- 
able for  the  simplicity  and  clearness  with  which  the  most  apparendy 
complicated  principles  and  facts  were  expounded,  insomuch  that  be 
was  considered  by  bis  pupils  a  model  of  an  effective  teacher.  He 
always  maintained  and  was  most  successful  in  showing  that  a  course 
of  instruction  m  any  one  department  of  knowledge  may  be  made 
a  high  mental  exercise,  and  the  means  of  invigorating  generally  the 
reasoning  powers." 

"  Dr.  Turner's  first  publication  was  a  small  treause  on  the  Atomic 
Theory.  He  was  the  author  of  several  papers  in  scientific  period- 
icals, and  in  the  Transactions  of  the  Royal  Societies  of  Edinburgh 
and  LfOndon,  of  both  which  societies  he  was  a  Fellow. 

^  If  Dr.  Turner  bad  not  been  so  much  distinguished  by  his  en- 
larged intelligence,  bis  consummate  ability  as  a  teacher  and  his  fame 
as  a  chemist,  he  would  have  been  nevertheless  remarkable  for  his 
high  moral  qualities.  It  was  impossible  to  have  passed  the  shortest 
time  in  his  society,  or  even  to  have  '^  looked  in  bis  face,"  without 
being  struck  by  the  extraordinary  amenity  and  benevolence  which 
were  his  characteristics.  It  is  a  fact  well  known  to  those  intimately 
acquainted  with  him,  that  his  temper  never  appeared  rufiled,  and 
the  tranqtiilizing  efiect  of  bis  mere  presence  on  the  angry  feelings 
of  others  has  often  been  remarkable. 

*^  Dr.  Turner  was  a  member  of  the  established  Church  of  Eng- 
land, and  a  strict  observer  of  its  ordinances ;  but  he  afibrded  an  ex- 
ample that  sincerity  in  attachment  to  its  principles  is  perfecdy  con- 
sistent with  the  toleration,  in  spirit,  as  well  as  in  demeanor,  of  adverse 
opinions.  His  particular  religious  sentiments  were  never  obtruded, 
and  the  strength  of  bis  feelings  on  the  subject  was  known  only  to  bis 
family  and  most  intimate  friends. 
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''  In  bis  last  moments  he  was  tranquil  and  ''  perfectly  content  to 
dose  bis  career.''  Exhibiting  and  expressing  the  firmness  of  bis 
faith,  and  his  full  trust  and  confidence  in  the  redeeming  effects  of  the 
sufierings  and  merits  of  Christ,  he  had  his  domestics  assembled 
around  him  to  witness  the  serenity  with  which  he  was  enabled  to 
oootemplate  the  certain  approach  of  death.  It  is  no  exaggerated 
portraiture  of  Dr.  Turner's  character  to  say,  in  a  few  words,  that  be 
afforded  an  extraordinary  instance  of  the  combination  of  the  best 
and  highest  qualities,  most  accurate  perception,  enlarged  intelligence, 
active  benevolence,  unaffected  piety,  universal  charity." 

Per$oon. — ^The  learned  botanist  of  the  Cape  of  Good  Hope,  M« 
Persoon,  is  now  no  more ;  he  died  at  Paris  at  a  very  advanced  age, 
having  lived  there  since  he  enjoyed  a  pension  from  his  government, 
which  was  granted  to  him  on  giving  up  his  Herbarium  to  die  Museum 
at  Leyden.  His  works  on  Cryptogamea  are  excellent ;  and  bb  Eln- 
chiridium  Botanicum  is  one  of  the  most  useful  works  of  its  kind  which 
bas  yet  been  published. — Athenteum^  Feb.  18,  1837. 

Mr.  Richard  Cunninghatnj  the  able  botanist,  who  was  connected 
with  an  expedition  in  New  South  Wales,  was  cruelly  murdered  by  a 
band  of  savages,  into  whose  hands  he  was  so  unfortunate  as  to  fall, 
somewhere  near  the  end  of  April,  1835.  Loudon's  Gardener's 
Magazine,  contains  a  thrilling  and  interesting  letter  from  his  afflicted 
brother,  which  we  have  not  room  to  copy.  From  this  letter,  we 
learn  that  he  by  accident,  became  separated  from  his  companions, 
and  after  wandering  some  days,  fell  in  with  the  savages  before  men- 
tioned, who  gave  him  food  and  allowed  him  to  encamp  with  them  for 
the  night ;  that  their  suspicions  were  aroused  by  Mr.  C.'s  rising  re- 
peatedly in  the  course  of  the  night,  and  walking  about  the  encamp- 
ment ;  and  fearing  lest  it  was  his  intention  to  betray  them  into  the 
hands  of  some  of  their  enemies,  in  the  neighborhood,  they  determined, 
after  consuludon,  to  kill  him,  which  they  did  by  rushing  on  him  with 
their  spears.    He  had  just  completed  his  forty  second  year. 

We  announce  with  much  regret  the  death  of  Mr.  Edward  Turner 
Bennetf  Secretary  to  the  Zoological  Society,  who  died  on  Sunday, 
21st  August,  after  a  short  illness.  By  his  decease  the  society  has 
lost  one  of  its  most  efficient  office-bearers,  and  one  whose  province  it 
was  to  detail  the  interesting  additions  which  were  acquired  to  the 
mammalia  of  the  collection.  In  this  department  he  ranked  deser- 
vedly high ;  perhaps,  so  far  as  Britain  is  concerned,  higher  than  any 
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opQ.  This  win  be  borne  out  by  the  papers  he  has  published  4n  the 
the  Transactions  of  the  Zoological  Society, — a  work,  of  which  he 
tooU  the  principal  superintendence,  and  which  for  general  executioD, 
stands  unrivalled.  He  is  also  known  as  the  author  of  the  Tower 
Menagerie,  and  the  Gardens  and  Menagerie  of  the  Zoological  Soci- 
ety. His  name  will  stand  recorded  by  the  Antelope  Bennetii,  Ortho- 
tomus  Bennetii,  he.  be. — Mag.  ofZooL  and  Bot.,  Edinb. 

The  painful  news  of  the  death  of  Dr.  William  Henry^  the  well 
known  author  of  a  celebrated  work  on  Chemistry,  and  of  many  ex- 
cellent memoirs,  has  been  fully  con6rmed.  In  the  expectation  of  a 
memoir  prepared  at  the  request  of  the  Manchester  Literary  and  Phi- 
k>9ophieal  Society,  by  Dr.  Wm.  Charles  Henry,  son  of  the  deceased, 
we  postpone  an  obituary  notice  of  this  lamented  philosopher,  and 
excellent  man,  until  ampler  means  of  doing  justice  to  his  mensory  are 
]^ced  in  our  hands. 


East  Indian  Geologjf. 

At  the  last  moment,  we  have  received  from  the  author.  Assistant 
Surgeon  John  McClelland,  an  original  octavo  volume,  of  384  pages, 
with  full  illustrations,  and  printed  in  handsome  style  at  Calcutta, 
Bengal,  on  the  Geology,  and  other  topics  of  Natural  History  of  the 
Province  of  Kemaon,  a  portion  of  the  region  of  the  Himalayah 
Mountains.  We  hail  this  work  with  pleasure  from  this  remote  re- 
gion, and  shall  notice  it  again  on  a  future  occasion. 
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Art.  I. — Observations  upon  certain  Auroral  and  Optical  Phe* 
nomena;  by  Alexander  C.  Twining. 

The  height  of  auroral  phenomena  is  a  subject  which  has  divided 
philosophers.  Some  consider  them  as  lying  in  the  lower  regions  of 
the  atmosphere ;  while  others  would  elevate  them  beyond  its  sup- 
posed limits,  or  at  least  into  its  extreme  upper  regions.  It  is  my  in- 
tention to  prove  in  three  instances  of  late  occtirrencei  that  the  latter 
opinion  is  the  true  one. 

Auroral  Cloud  of  December ^  1835. 

On  the  evening  of  the  10th  of  December,  1835,  being  at  the  village 
of  New  Britain,  which  is  twenty  six  miles  N.  and  15^  £.  from  the 
city  of  New  Haven,  1  observed  attentively,  for  more  than  an  hour, 
ao  auroral  cloud  of  very  unusual  appearance.  At  the  beginning  of 
my  observations,  about  half  past  8  o'clock,  P.  M.  it  was  situated 
ai>out  25^  east  of  north,  and  at  an  average  altitude  of  11^.  The 
star  Beta  Ursae  Majoris  was  enveloped  in  its  upper  portion,  but  not 
obscured. 

This  altitude  changed  only  9^  during  the  period  of  my  observa- 
tions, ahliough  the  cloud  moved  horizontally  towards  the  west  not 
less  than  20^  in  the  same  time.  The  cloud  had  a  horizontal  extent 
of  at  first  about  16^ ;  but  was  narrow  (only  4^)  in  the  vertical  di- 
rection,— being  irregular  in  its  upper  outline,  but  shaped,  on  the 
whole,  somewhat  like  a  very  excentric  semi-ellipse.  Its  lower  limit 
however  was  a  well  defined  line;  and  in  respect  of  this  feature  the 
ek>ud  continued  unchanged,  whenever  it  was  visible,  through  all  its 
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expansions  and  variations.  This  lower  limiting  line  was  not  exactly 
horizontal, — being  elevated  at  first  about  3^  more  at  its  western  than 
at  its  eastern  extremity.  As  the  cloud  moved  round  westward,  this 
line  assumed  gradually  a  position  more  nearly  horizontal.  A  re- 
markable circumstance  was  that  the  cloud  would  disappear  at  short 
intervals ;  after  which  it  would  gradually  but  rapidly  light  up  again 
in  the  same  place,  and  with  ibe  same  shape  nearly  as  before.  This 
process  of  alternate  vanishing  and  reappearing  was  continued  at  in- 
tervals of  from  half  a  minute  to  two  or  three  minutes  and  more,  dur- 
ing all  my  observations.  The  cloud  had  not  only  moved  round  to 
the  west,  but  bad  increased,  towards  the  last,  in  its  horizontal  extent 
to  about  33^ ;  but  its  vertical  breadth  was  not  materially  changed, 
and  the  lower  horizontal  limit  retained  its  well  defined  and  rectilin- 
ear character.  It  disappeared  rather  suddenly  at  about  a  quarter 
before  ten, — the  altitude  of  its  lower  limit  being  then  19)^. 

On  arriving  at  New  Haven,  a  day  or  two  afterwards,  I  found  that 
the  same  isolated  appearance  had  been  viewed  attentively  by  sev- 
eral persons, — by  Mr.  Stanley,  now  Professor  of  Mathematics  in 
Yale  College,— ;-by  Mr.  E.  C.  Herrick,  and  by  an  intelligent  gentle- 
man, a  member  of  Yale  College.  From  each  of  these  gentlemen  I 
obtained,  previously  to  communicating  my  own  observations  to  them, 
a  careful  description  and  delineation  of  this  phenomenon — its  chaqges 
and  its  location  among  the  stars^ — for  the  purpose  of  making  three 
independent  comparisons  with  my  own  particular  minutes  respecting 
the  same.  By  a  comparison  of  the  aspects,  the  changes,  die  mo- 
tions, and  the  time  of  disappearance,  there  could  not  remain  a  doubt 
that  this  cloud,  seen  at  New  Haven,  was  identical  with  the  cloud 
seen  by  me  at  New  Britain.  In  this  comparison  four  circumstance 
conspired  to  favor  a  correct  result. 

First.  There  was  no  other  auroral  appearance  seen  in  any  part 
of  the  heavens.  Therefore  the  different  observers  were  viewing  the 
same  thing;  which  removes  one  of  the  usual  and  most  perplexing 
uncertainties  attendant  on  such  comparisons. 

Second.  The  two  stations,  twenty  six  miles  apart,  were  nearly  in 
a  line  with  the  cloud,  and  for  a  part  of  the  time  exactly  so. 

Third.  The  lower  limit  of  the  cloud,  being  a  well  defined  line, 
and  continuing  so  throughout,  offered  an  unusually  definite  object  for 
the  estimation  of  altitudes,  and  for  location  by  the  stars. 

Fourth.  The  motions  beiog  chiefly  horizontal,  and  the  changes  of 
altitude  very  slow,  an  error  of  several  minutes  as  to  the  time  would 
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DOC  afiect  tbe  comparisoD  in  respect  of  altitude,  except  in  a  trifling 
degree.  Indeed,  mioe  tbe  motion  of  tbe  cloiid  was  almost  exactly 
along  He  awn  re^ilinear  base,  and  since  tbe  compaHson  of  the  ob- 
aervations  at  both  stations  was  made  by  taking  the  distance  of  a  fixed 
star  (Alpha  Draooois)  from  that  base,  it  being  distant  only  two  or 
three  degrees  at  fortbest,  it  may  be  asserted  that  any  uncertainty 
ari^ng  from  a  difierence  io  the  watches  of  tbe  obsenrers,  or  their  es- 
timates of  the  hour  and  moment,  is  completely  done  away  by  the 
circuiDstaoces  of  the  phenomena. 

Under  these  favorable  circumstances,  therefore,  comparing  the 
sketch  and  notes  made  on  the  spot,  and  at  the  time  of  observation, 
by  Mr.  E.  C.  Herrick,  at  New  Haven,  at  9A.  1 5m.  P.  M.  with 
those  ipade  under  like  circmnstances  by  myself  at  New  Britain,  and, 
as  it  happens,  at  the  same  moment,  I  find  tbe  distance  from  Alpha 
Draconis  to  be  tbe  same  in  both  cases, — indicating  the  entire  absence 
of  a  parallax  sufficiently  considerable  to  be  detected  by  this  kind  of 
observation, — which  is  of  course  not  expected  to  be  exact,— within 
perhaps  J^  or  P. 

Prof.  Stanley  had  not  minuted  his  observations,  at  the  tinre  off 
making  them  ;  but  beibre  having  access  to  any  other  observations  he 
fixed  carefully  by  recollection  the  situation  of  tbe  phenomenon  at 
9A.  4Qm.  p.  M.  The  cloud  thus  delineated  by  him  was  almost 
idesUical  in  extent  9fid  situation  with  the  same  as  delineated  by  my- 
self,  at  tbe  last  specific  observation  made  by  me,  at  9A.  30m.  at  New 
Britain,-— except  that  the  distance  of  tbe  k)wer  line  from  Alpha  Dra- 
conis was  in  tbe  first  case  1^  4CK,  and  in  the  last  3^ — showing  a  par* 
aOax  of  P  2(K  only. 

Tbe  third  observer  before  alluded  to,  having  also  delineated  inde- 
pendently  on  a  celestial  map  the  same  cloud  as  observed  by  him, 
gave  it  a  situation,  extent  and  form,  agreeing  closely  with  the  obser- 
vations of  Prof.  Stanley  and  Mr.  Herrick.  Not  having  the  map  at 
hand  I  cannot  now  state  particulars,  although  at  the  time  this  obser- 
vation afforded  a  striking  confirmation  of  the  truth  of  the  general 
conckisioos  we  are  now  about  to  deduce. 

My  object  is  not,  let  it  be  noticed,  to  show  the  exact  distance  and 
height  of  the  cloud  observed,  but  to  exhibit  proof  of  this  one  fact  that 
it  was  eUvated,  wu>st  unquestionably,  either  above  the  aimosjyhere,  of 
4sUo  its  extreme  upper  regions.  By  Mr.  Herrick's  observations, 
compared  with  my  own,  made  at,  or  certainly  near,  the  same  mo- 
ment of  time,  it  would  appear  that  the  ck)ud  was  too  distant  for  a 
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parallax  sufficiently  considerable  to  be  appreciated.  AU  however 
that  we  can  safelj  deduce  from  thisi  (and  so  much  is  deduced  with 
entire  certainty^  is  the  fiict  that  the  parallax  was  very  small. 

Again,  by  combining  Profesoor  Stanley's  observations  with  my 
own,  made  indeed  ten  minutes  earlier,  but  stiH  perfectly  comparable, 
with  them  in  consequence  of  tbe  peculiar  and  propitious  circumstao- 
ces  before  stated,  it  would  appear  that  a  parallax  existed  of  ]|^  be- 
tween the  stations  twenty  six  miles  apart.  Considering  therefore  the 
definite  character  of  the  object,  and  the  care  taken  in  the  diflbrent  ob- 
servations, and  even  allowing  some  latitude  for  errors  attendant  on  the 
best  observations  of  such  bodies,  there  would  seem  to  be  no  possible 
reason  for  suspecting  in  this  case  a  parallax  of  nMre  than  1^  or  2^, 
or  at  most  3^.  Indeed,  by  assuming  the  latter  amount  (3^)  we  shall 
be  almost  ceruin  of  assigning  to  tbe  cloud  a  distance  and  height  far 
leu  than  the  truth. 

Assuming  however  a  parallax  so  lai^e  as  3^,  between  the  two  sta- 
tions, twenty  six  miles  apart,  and  nearly  in  a  line  with  the  cloud,-^he 
elevation  at  the  most  northern  or  nearest  station  being  19^^,  we  find, 
without  stating  the  calculation  here,  the  distance  of  the  cloud  from 
Nevf  Haven  in  a  direction  a  little  east  of  north,  to  have  been  one 
hundred  and  forty  one  miles  in  a  direct  line ;  and  the  height  above 
the  surface  of  tbe  earth  to  have  been  forty  two  miUi  and  one  third. 
This  is  the  niareet  point  which  we  are  at  liberty  to  assign.  It  would 
have  agreed  better  with  our  direct  observations  to  have  placed  the 
cloud  at  a  height  three  or  four  times  as  great :  but  in  the  present 
state  of  our  knowledge  it  is  most  important  Co  settle,  if  possible  be- 
yond dispute,  the  general  question  respecting  tbe  region  in  which  the 
auroral  phenomena  have  their  residence.  Therefore  I  have  leaned 
to  tbe  extreme  of  caution. 

AvroralArth  of  August^  1636. 

On  tbe  12th  of  August,  1836,  being  on  board  one  of  the  Hartfi>rd 
steamboats  going  to  New  York,  I  noticed,  early  in  the  evening,  au- 
roral lights  of  considerable  brightness  and  beauty ;  but  widiout  making 
any  particular  observations.  A  little  before  ten  o'cbck,  P.  M.  bow- 
ever,  there  appeared  a  streamer  (as  I  took  it  to  be)  in  the  west,  rising, 
not  vertically,  but  somewhat  obliquely — its  hi^r  parts  inclining 
southward,  and  tbe  whole  of  a  yelbwish  hue.  Just  opposite  to  this, 
in  tbe  eastern  quarter  of  the  horizon,  I  soon  noticed  another  str^eamer 
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exactly  siauiar  and  similarly  inclioed.  At  those  portioos  of  the 
streamers  which  were  20^  above  the  horizon  the  obliquity  to  the  verti- 
cal was  aboat  17^.  These  streamers  increased  steadily  in  brightness, 
and  their  remarkable  similarity  and  correspondence  of  position  led 
me  to  look  above,  in  expectation  of  finding  them  to  be  part  of  a  con- 
nected line.  Immediately  over  head  I  at  once  perceived  an  arch 
forming, — in  appearance  like  a  thin  whitbh  vapor — ^well  defined  bot 
narrow,  and  so  faint  that  it  Would  not  have  attracted  notice,  had  not 
its  existence  been  suspected  and  sought  for.  This  circumstance 
seemed  at  first  to  suggest  a  probability  that  the  bow  might  be  arran- 
ged in  a  horizontal  stratum  of  vapor,  too  faintly  luminous,  and  too 
thin  to  make  a  strong  impression  on  the  eye  kx>king  directly  through 
its  substance,  and  requiring  to  be  viewed  through  a  section  Mifue 
to  its  length,  and  thus  to  have  its  successive  parts  accumulated  upon 
each  other,  in  order  to  give  the  impression  of  brightness.  Soon, 
however,  the  parts  over  head  increased  in  brightness,  as  did  also 
those  towards  the  horizon, — the  part  in  the  west  being  the  brightest, 
and  all  having  the  apparent  density  of  a  common  cirro-cumulous 
ck>od.  At  9A.  i^5m.  I  find  by  my  minutes,  made  at  the  time,  that 
the  arch  was  centered  over  head  in  the  star  Alpha  Lj/raCf  which  ap- 
peared undiminished  in  brightness.  At  the  same  time  its  centre 
passed,  in  the  east,  through  a  star  which  I  take  to  have  been  Mar- 
kabj  and  in  the  west  about  5^^  to  the  north  of  Aretunu.  It  was 
therefore  at  this  time  disposed  ncm^ly  in  a  great  circle,  whose  merid- 
ian passed  15^  eaet  of  north,  instead  of  about  6^  west  of  north,  as 
the  magnetic  direction  of  the  regk>n  would  have  led  us  to  expect.* 
At  1(ML  5«i.  the  arch  was  centered  in  Arcturus, — then  about  9(P 
high  in  the  west.  Higher  up  it  cut  the  southern  edge  of  Corona. 
Over  head  it  had  moved  5|^  southward  in  Lyra.  In  the  east  it 
had  also  advanced  southward,  but  not  more  than  2^  opposite  the 
star  before  mentioned,  then  estimated  to  have  25^  of  altitude.  It 
thus  appeared  evident  that  the  western  parts  of  the  arch  were  in  a 
state  of  more  rapid  apparent  motion  than  the  eastern,  or  even  than 
the  vertex, — since  a  motion  of  5|^  over  head  would  correspond 
(supposing  the  arch  horizontal)  to  about  2^  at  an  altitude  of  80^, 


*  This  refers  to  the  western  limb  of  the  arch.  The  easUm  limb  would  hare  its 
proximate  great  circle  a  few  degrees  nearer  the  east  and  west  points.  The  arch 
was  certainly  not  disposed  in  a  great  circle,  as  is  evident  firom  the  hct  that  the  ex- 
tremities  were  mach  inclined  to  the  vertical,  while  the  arch  passed  throogh  mj 
aenith.    It  was  much  more  probably  disposed  in  a  small  circle. 
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whereas  the  observed  motion  was  by  estimation  5^^,  and  possibly 
rather  more.  Either  therefore  the  arch  was  nearer  the  earth's  aur^ 
fiice  in  its  western  parts,  where  it  was  also  the  brightest,  or  ks  visi- 
ble extreme  parts  were  in  motion  at  unequal  velocities.  At  this 
time  the  great  circle  that  would  nearly  contain  the  western  limb  of 
the  arch,  would  have  its  meridian  about  12^  east  of  north.  In  the 
position  last  given  the  arch  was  stationary  for  ten  minutes.  It  was 
most  brilliant  at  10k.  15m.  Two  minutes  afterwards  it  separated 
mto  parallel  ^eeef^  distinct  from  each  other,  and  lying  oblique  to  the 
dtrectiott  of  the  arch.  These  fleeces  were  in  slow  motion  toward 
the  west,  keeping  the  line  of  the  arch.  The  motion  was  such  as 
made  itself  evident  to  the  sight  at  the  first  instant  of  attentive  obser- 
vatioo.  In  other  words  it  was  sufficiently  rapid  to  be  just  percepti- 
ble iireeily  to  the  sense.  At  lOh.  30m.  the  arch  faded  almost  en- 
tirely, so  that  I  considered  it  as  having  vanished.  Its  position  was 
then  11|^  soutli  of  Alpha  Lyrae, — ^south  also  of  Arcturus  and  the 
Northern  Crown,  and  south  of  its  previous  position  in  the  east.  On 
looking  afterwards,  I  found  that  the  arch  had  completely  formed 
again  in  its  last  position,  and  was  well  defined,  although  faint.  It 
disappeared  altogether  about  lOA.  40m.  P.  M.  without  having  chan- 
ged place.  The  steamboat  at  9h.  55m.,  the  time  of  my  most  defi- 
nite observatKMis,  was  nearly  opposite  Ok!  Field  Point,  on  Long  Isl- 
and. My  position,  as  ckniely  as  I  can  estimate  it,  was  twenty  two 
mBes  S.  8^  W.  from  New  Haven. 

Fortunately  this  phenomenon  was  viewed  attentively  at  New  Ha- 
ven, by  Prof.  Olmsted,  of  Yale  College,  who  obligingly  put  into  my 
hand  the  hose  paper  containing  his  minutes,  made  on  the  spot,  from 
which  I  extract  so  much  as  relates  to  the  phenomenon  during  the 
time  of  my  own  observations  already  detailed. 

*^  3m.  before  10 — arch — northern  margin  grazed  Arcturus.  Ver- 
tex on  the  Arrow,  Dec.  18^,— covered  the  Dolphin.  Vertex  ad- 
vanced no  farther  south,  but  western  limb  moved  to  the  head  of  the 
Serpent,  where  it  remained  stationary  till  25iminutes  after  10,  and 
disappeared." 

<<  Western  limb  bent,  being  convex  towards  the  south." 

"  Northern  margin  well  defined." 

"  Parallel  ridges  N.  E.  and  S.  W.  two  to  four  degrees  asunder, 
tike  parallel  drifts  of  snow." 

By  attentively  considering  and  comparing  the  two  sets  of  obser- 
vations given  above,  and  made  at  points  twenty  two  miles  asunder, 
we  derive  the  following  conclusions. 
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First.  The  identity  of  the  arch  seen  by  Prof.  Olmsted  with  that 
by  myself  is  proved  by  several  coiocidences :  by  the  coinci- 
dence io  the  first  place,  as  to  the  time  of  its  formation, — it  being,  ac- 
cording to  Prof.  Olmsted,  at  9A.  57m.  P.  M.,  and  according  to  my 
own  minutes  at  9A.  55m.  P.  M.  Again,  by  the  coincidence  in  the 
time  of  disappearance,  iVhich  was  put  by  Prof.  Olmsted  at  lOA. 
25m.,  and  by  myself  at  lOh.  30m.  Of  course,  the  disappearance 
being  gradual,  there  would  naturally  be  some  difference  as  to  the 
exact  moment,  even  if  the  watches  of  the  different  observers  were 
jnst  alike,  which  is  uot  to  be  expected  to  a  single  minute,  or  perhaps 
more.  My  own  time  was  carefully  compared,  on  the  folbwing  room- 
ing, with  that  of  the  clocks  in  New  York,  and  all  due  aUowances 
made  to  reduce  it  to  time  at  New  Haven.  The  faint  reappearance 
of  the  arch  after  its  first  vanishing  was  not  noticed  by  Prof.  Olmsted. 
Further,  there  is  a  coincidence  in  the  azimuthal  position  of  t])e  arches 
seen  by  bdth  observers.  In  their  first  position,  the  meridian  of  both, 
it  may  be  seen  by  a  comparison  upon  the  globe,  cut  the  horizon 
at  the  same  point — 15  degrees  east  of  north  ;*  but  in  their  final  po- 
sition this  meridian,  according  to  both  observations,  was  shifted  to  a 
pcMut  several  degrees  nearer  to  the  north, — yet  all  the  while  the  en- 
tire arch  was  seen  (as  it  ought  to  have  been)  in  a  more  southerly 
position  by  the  more  northerly  observer.  Again,  there  was  a  coin- 
cidence in  the  remarkable  phenomenon  presented  by  the  arch  when 
it  broke  into  parallel  jleeeeSf  as  described  by  me,  or  ridges  like  par- 
allel snow  drifts,  as  described  by  Prof.  Olmsted.  Lastly,  the  arch 
being  nearly  over  head  to  both  observers,  and  the  distance  of  the 
stations  being  only  twenty  two  miles  asunder,  it  is  evident  that  if  there 
bad  been  two  similar  objects,  and  those  even  as  low  as  the  region  of 
the  ordinary  clouds,  both  would  have  been  visible  to  both  observers. 
In  fact  however  only  one  was  seen  by  either.  The  combined  force 
of  these  coincidences  amounts  to  a  demonstration  of  identity. 

Secondly.  The  base  line, '  although  only  twenty  two  miles  long, 
was  fortunately  so  situated  as  to  subtend  nearly  the  greatest  possible 
angle  and  give  nearly  the  greatest  possible  parallax.  The  arch  was 
vertical  within  three  degrees  to  its  southern  extremity,  and  the  base 
itself  varied  in  direction  but  a  few  degrees  from  the  meridian  of  the 


•  This  deiermination  was  made,  as  before  mentioned,  from  the  roestem  )imb  of 
tbe  arch,  the  eastern  would  ^how  its  meridiaa  nearer  the  north  point,  bm  still  east 
of  ii  by  several  degrees— say  11®. 
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observed  arches.  That  part  of  the  arch  therefore  which  was  the 
.  vertex  to  oDe  observer,  would  be  almost  identical  with  the  part  which 
was  the  vertex  to  the  other.  Under  these  circumstances  the  upper 
parts  of  the  arch,  which  were  centered  to  Prof.  Olmsted's  view  upon 
the  ArroWi  in  N.'Dec.  18^,  were  centered,  to  my  own  view,  upon 
the  star  Alpha  lA/nt  in  N.  Dec.  38^^ — showing  a  reduced  parallax 
of  19|^,  in  the  first  position,  and  a  height  of  iixty  miles  above  the 
earth's  surface.  The  parallax  however  appears  to  have  been  con- 
tinually diminishing ;  for  the  vertex  as  seen  by  Prof.  Olmsted  was 
iUUionary^  while  the  same,  as  seen  by  me,  was  constantly  and  pro- 
gressively, although  rather  irregularly  changing  southward.  This  at 
first  view  perplexing  circumstance  involves  no  difiiculty,  except  that 
it  compels  us  to  suppose  that  the  arch  had  a  rapid  upward  motion^ 
which  at  the  vertex  was  such  as  to  coincide  with  Prof.  Olmsted's 
line  of  vision ;  but  which,  being  oblique  to  my  own  line  of  sight, 
would  give  an  apparent  southerly  motion.  This  motion  was  so  con- 
siderable as  to  reduce  the  final  parallax  to  about  8^^,  and  to  increase 
the  calculated  final  height  to  144i  miles.  In  computing  the  latter 
height,  the  southern  observer's  change  of  place  by  the  motion  of  the 
boat  has  been  estimated ; — and  the  base  accordingly  assumed  at  25 
miles  S.  23^  W.  from  New  Haven.  The  results  of  these  calcula- 
tions are  to  be  taken  only  as  near  approximations,  in  consequence  of 
the  impossibility  of  fixing  exactly  my 'own  situation  on  Long  Island 
Sound.  They  are/  however,  doubtless,  near  the  truth,  and  are  com- 
plete for  the  object  of  demonstrating  the  great  height  of  the  r^ion 
in  which  this  auroral  arch  had  its  formation,  and  its  changes.  This 
arch  was  narrow, — not  more  than  three  degrees  in  apparent  breadth; 
yet  that  breadth  cannot  have  been  less,  in  absolute  distance,  than  an 
equal  number  of  miles.  It  was  visible  at  the  extremities  not  quite 
down  to  the  horizon ;  yet  the  part  which  was  in  view  to  either  ob- 
server, cannot  be  estimated  in  the  lowest  position  of  the  arch  at  less 
than  seven  hundred  miles,  and  in  its  highest  position  it  must  have 
equalled  eleven  hundred. 

Auroral  Arch  of^  May,  1836. 

This  appeared  in  the  evening  of  May  8th.  It  has  been  mentioned 
by  Prof.  Olmsted  in  his  memoir,  published  in  the  last  No.  of  the 
Journal  of  Science.  I  had  not  myself  the  good  fortune  to  witness 
it ;  but  I  have  at  my  disposal  the  observations  made  at  New  Haven 
by  Prof.  Olmsted,— at  Hartford,  by  Mr.  P.  W.  Ellsworth,  a  late 
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graduate  of  Ya]e  College,  and  at  Mertdeo  by  Mr,  Wilfiam  ABeoi  aa 
intelligent  young  man,  and  a  member  of  my  own  engineer  corps  oo 
the  Hartford  and  New  Haven  Rail  Road.  \  adduce  these  difTereoc 
observations,  not  to  show  the  exact  height  of  the  object  at  any  spe« 
cific  moment,  (that  height  may  indeed  have  been  contmually  chang- 
ing,) but  in  support  of  the  main  idea  that  it  was  elevated  throughout 
far  above  the  region  of  the  ordinary  clouds.  With  this  purpose  in 
view,  I  give  in  order  the  different  observations,  beginning  with  those 
of  Prof.  Olmsted. 

By  Prof.  Olmsted  the  phenomenon  was  not  seen  until  9A,  55m. 
P.  M.  At  that  time  the  southern  margin  of  the  bow  was  seen  rest- 
ing upon  the  southern  stars  of  the  Northern  Crown,  while  its  nortliem 
margin  lay  along  the  tail  of  the  Great  Bear.  It  advanced  southward 
until  its  south  edge  reached  Arcturus,  where  it  became  stationary, 
and  vanished  at  lOA.  10m. 

Mr.  Wm.  Allen,  being  at  Meriden,  the  half  way  point  between 
New  Haven  and  Hartford,  saw  the  arch  at  its  6rst  formation.  He 
was  then  riding  slowly  west,  and  witnessed  the  entire  phenomena. 
Very  soon  after  the  formation  of  the  bow  the  star  Benetnasch,  in  the 
tail  of  the  Great  Bear,  was  in  its  southern  margin ;  while  Venus  in 
the  west  was  shining  through  it — and  he  thinks  near  its  middle.  The 
bow  moved  slowly  south,  and  just  before  its  disappearance  separated 
into  two  parts,— one  east  and  the  other  west  of  Arcturus,  which  then 
lay  near  the  central  line  of  the  bow,  while  the  star  Mu  Liconis  was 
near  its  south  edge.  By  the  time  he  had  ridden  two  miles  th^  arch 
disappeared.     This  disappearance  occurred  a  little  after  ten  o'clock. 

Mr.  P.  W.  Ellsworth  describes  the  arch  as  having  begun  to  de- 
velope  itself  rapidly  at  half  past  nine,  and  soon  afterwards  passing 
from  the  east  a  little  north  of  Corona,  and  extending  as  far  as  Cas- 
tor ;  at  9A.  40m.  the  arch  had  advanced  southward,  parsing  through 
the  Crown  and  south  of  Pollux,  and  at  this  period  appeared  most 
beautifuL  In  the^ast  it  terminated  in  an  acute  angle  before  reaching 
the  horizon,  resembling  a  column  of  white  smoke.  The  arch  had  a 
milky  appearance ;  it  occasionally  broke  into  waves,  which  advanced 
from  the  .east  with  a  rapid,  regular  nK>tion,  passing  quite  across  to 
the  west.  These  waves  sometimes  assumed  a  directk>n  resembling 
the  radii  of  a  circle,  but  extended  only  a  short  distance  from  the 
arch  itself.  At-QA*  55m.  the  center  of  the  luminous  zone  had  reach- 
ed Arcturus  and  the  Sickle,  and  passing  half  across  the  Sickle  sud- 
denly disappeared  at  lOA.  5m.  P.  M.    The  light  in  the  north  as- 
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BUined  also  the  appearance  of  ao  arch,  ruDoing  nearly  parallel  whh 
the  other.  It  remained  stationary,  becoming  now  and  then  less  dis- 
tinct and  again  resuming  its  original  brightness.  A  few  faint  beams 
of  light  radiated  from  the  northwest  towards  the  zenith ;  the  sky  was 
perfectly  free  from  clouds,  but  was  overspread  with  a  thin  veil  of  - 
light  rendering  the  smaller  stars  obscure.  The  weather  was  cool, 
with  a  wind  due  north. 

In  the  comparison  of  the  foregoing  observations  with  each  other, 
they  manifest  a  consistency  extending  through  every  period  of  the 
bow's  progress  and  duration.  Thus,  in  the  first  stages  of  the  bow, 
and  very  soon  after  its  formation,  Mr.  Ellsworth,  at  Hartford,  saw  h 
lying  north  of  the  Crown  and  of  Castor,— certainly  at  nearly  the 
same  moment  when  Mr.  Allen,  sixteen  miles  south  of  him  in  latitude, 
saw  the  same  entirely  north  of  Benetnasch,  in  the  tail  of  the  Great 
Bear.  There  would  seem  by  this  to  have  been  a  parallax  of  about 
half  the  breadth  of  the  bow,  or  a  little  more — say  7^,  to  a  base  of 
sixteen  miles.  Again,  in  the  middle  stages  of  the  bow.  Prof.  Olm- 
sted, fifteen  minutes  before  its  disappearance,  saw  it  passing  through 
the  Northern  Crown,  in  a  position  certainly  not  varying  widely  from 
that  assigned  to  it  in  the  same  constellation,  by  Mr.  Ellsworth,  twenty 
five  minutes  before  the  disappearance.  The  parallax,  therefore,  due 
to  a  base  of  thirty  two  miles  would  seem  by  this  to  be  equal  to  the 
motion  of  the  bow  in  ten  minutes — say  12^.  Finally,  in  the  last 
stages  of  the  bow.  Prof.  Olmsted  saw  it  vanish  when  its  south  mar- 
gin had  just  reached  Arcturus,  while  Mr.  Allen,  sixteen  miles  north, 
saw  its  middle  upon  Arcturus  ''just  before"  the  disappearance, — 
and  while  Mr.  Ellsworth,  still  sixteen  miles  farther  north,  saw  the 
same  star  in  the  same  position  relatively  to  the  bow,  '*  ten  minutes"— 
before  the  disappearance.  The  parallax  between  the  stations  at 
New  Haven  and  Hartford,  would,  by  the  last  comparisons,  appear 
to  be  something  greater  than  the  motion  of  the  bow  during  the  last 
ten  minutes  of  its  appearance,  during  a  part  of  which  ten  minutes, 
according  to  Prof.  Olmsted,  it  was  stationary.  The  motion  was 
about  the  same  according  to  each  observer — ^rather  exceeding,  in  the 
average  of  all  thr^e,  one  degree  to  a  minute.  The  breadth  of  the 
bow  in  its  middle  stagesy  appears  by  Prof.  Olmsted's  observations  to 
have  been  about  12^.  It  is  impossible,  from  the  foregoing  observa- 
tions, to  fix  upon  a  definite  parallax,  although  we  may  approximate 
to  it  with  entire  certainty.  The  observations  are  perfect  in  relation 
to  the  general  object  of  the  present  paper — since  the  largest  paral 
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lax  which  could  be  assigned,  consistently  with  the  observations,  would 
elevate  the  bow  more  than  one  hundred  miles  above  the  surface. 
Indeed,  Prof.  Olmsted  has  publicly  expressed  his  own  judgment  as 
to  the  height  of  this  bow  at  the  time  of  his  observations,  which  he 
makes  as  great  as  one  hundred  and  sixty  miles.  The  last,  however, 
ought  perhaps  to  be  esteemed  the  maximum  height  which  we  are  at 
liberty  to  assign.  The  meridian  of  this  arch,  liice  that  of  August, 
appears  to  have  been  directed  to  the  east  qf  north. 

Dip  of  the  Auroral  Streamers. 

In  the  brilliant  aurora  of  Nov.  17tb,  1835,  a  corona  was  formed 
at  about  1 1  o'clock,  P.  M.  Its  position  was,  to  my  own  view,  in 
23io  N.  Dec.  I  made  the  observation  at  Berlin,  in  Lat.  41^  4(K. 
Taking  into  view'  the  position  of  the  magnetic  meridian,  the  dip,  of 
course,  was  7 1<^,  very  nearly,  at  that  place.  The  first  corona  of 
April  33d,  1836,  at  about  midnight,  was,  to  my  view,  at  New  Haven, 
(lat.  41°  18^)  in  334°  N.  Dec.  It  moved  regularly  north,  and  in 
three  quarters  of  an  hour,  was  iu  35^^  N.  Dec.  In  one  hour  and 
a  quarter  more  it  had  returned  to  34°  1(K.  The  Average  dip  woul(|| 
be  about  73^^.  Much  the  most  definite  observation  of  the  kind 
I  have  been  able  to  make  was  on  the  occasion  of  the  magnificent 
display  of  Jan.  35th,  1837.  The  corona  was  then  situated  in  Dec. 
N.  33p,  and  the  dip  was  of  course  near  711^. 

I  take  this  opportunity  to  relate  the  occurrence  of  a  few  optical 
appearances,  which  I  have  witnessed  at  different  times,  and  which 
may  deserve  notice. 

Supernumerary  Rainbows. 

In  the  latter  part  of  September,  1833,  being  on  the  river  St.  Law- 
rence, and  having  arrived  at  Montreal  just  at  sunrise,  I  noticed  in 
the  west  a  dark  blue  cloud,  which  came  over  rapidly.  The  sun  was 
shining  very  brightly  from  the  opposite  quarter,  and  formed  in  the 
cloud  a  bow  of  remarkable  vividness  and  completeness.  The  se- 
condary was  also  complete,  and  nearly  as  distinct  in  all  its  colors  as 
the  primary  commonly  is.  The  primary,  although  vivid,  was  less 
cheerful  than  usual  in  its  aspect ;  owing  probably  to  the  sombre  sha- 
ding of  the  cloud  seen  through  it.  The  violet  seemed  darkened  to 
a  dull  red.  Under  the  primary,  an  arc  of  the  same  color  with  the 
interior  of  the  primary,  (i.  e.  violet,  or  rather  a  dull  red,)  extended 
parallel  with  it  nearly  through  the  arch.    Then  followed  a  second  arc, 
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still  beneath,  fainter  and  of  bat  half  the  extent.  Below  this  a  third 
was/jutt  discernible.  The  successive  intervals  between  the  interior  of 
the  primary  and  the  colored  arcs  were  equal, — each  being  less  than 
the  breadth  of  the  bow.  It  appeared  tb  me  that  all  were  distinct  bows 
lapping  upon  one  aAoiher, — the  single  color  above  mentioned  of  the 
supernumeraries  was  however  alone  seen,  leaving  apparently  an  un<« 
occupied  interval  upon  each  side  of  it ;  probably  because  the  inter- 
vening colors — being  some  compound  of  blue— could  but  feebly 
contrast  with  the  cloud  itself.  The  other  colors  mingling  with  the 
superior  bows  and  chieOy  with  the  violet  could  not  be  perceived ; 
except  in  enhancing  the  dtdness  of  that  color,  already  mentioned. 

I  have  at  other  times  seen  a  single  violet  supernumerary  arch, 
sometimes  exterior  and  sometimes  interior  to  the  primary,  but  noth- 
ing in  the  least  comparable  to  the  foregoing.  I  had  imagined  also 
that  I  noticed  the  same  phenomenon  in  the  spray  at  Niagara  Falls. 

So  many  supernumerary  bows  as  existed  in  the  case  mentioned 
by  me  as  being  viable  at  Montreal,  form  a  combination  of  rare  oc- 
currence. The  writer  of  the  article  "Optics,"  in  the  library  of 
Useful  Knowledge,  relates  the  occurrence  of  the  phenomenon  to  his 
own  view  with  four  successive  supernumeraries, — the  red  of  each 
lower  bow  mingling  with  the  violet  of  the  bow  next  above.*  The 
cause  of  the  phenomenon  appears  yet  to  be  unexplained. 

While  on  the  subject  of  rainbows,  I  must  not  neglect  to  notice  a 
remarkable  attendant  upon  one  of  great  beauty,  which  appeared  at  , 
seven  o'clock,  A.  M.  on  or  about  Oct.  25, 1836.  From  thesputhem 
extremity  of  this  bow,  and  tangent  to  it  where  it  met  the  horizon, 
there  arose  a  vertical  column  of  the  same  apparent  breadth  with  the 
bow,  and  having  its  colors,  according  to  my  recollection,  in  the  same 
order.  The  appearance  was  faint,  but  too  indisputable  to  be  classed 
as  an  optical  illusian.  It  did  not  rise  so  high  as  to  cut  the  secondary ; 
indeed,  at  its  upper  extremity,  it  evidently  began  to  have  a  deviation 
to  the  right  or  towards  the  primary.  This  phenomenon  was  witness- 
ed by  many  persons  in  different  situations,  and  was  a  subject  of  gen- 
eral remark  at  the  meeting  of  the  Connecticut  Academy  in  the  eve- 
ning of  the  day. 

♦  Whether  the  snpeninmeraries  seen  by  myself  were  four  in  number,  or  only 
tkreej  wonld  depend  upon  the  question  whether  the  colored  arcs  were  to  be  esteem- 
ed violet  or  redf — a  point  respecting  which  I  had  expressed  myself  doubtfully' 
in  my  minutes. 
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^alos  in  January ^  1835. 

Many  years  ago,  on  one  excessively  cold  morning,  there  were 
seen,  upon  the  plain  of  West  Point,  by  persons  looking  towards  the 
sun,  upright  columns  of  great  splendor,  and  of  prismatic  hues,  far 
exceeding  in  brilliancy  any  rainbow  which  had  ever  been  witnessed 
by  the  individual  who  described  this  to  me.  Of  this  phenomenon  I 
cannot  give  a  more  particular  description;  but  it  was,  I  presume,  iden- 
tical with  the  one  which  I  am  about  to  describe. 

The  morning  of  Jan.  5th,  1635,  was  excessively  cold, — the  ther- 
mometer having  been  before  sunrise  down  to  16^  below  zero  at  West 
Point,  where  I  then  was.  At  a  quarter  before  nine,  A.  M.  I  observ- 
ed the  air  to  be  full  of  bright  tpictdaj  settling  down  upon  objects  like 
the  hoar  frost.  Being  instantly  reminded  of  the  foregoing  spectacle, 
which  had  been  formerly  described  to  me,  I  went  out  of  doors  in 
search  of  something  similar.  The  air  was  very  calm  and  still — 
moving  1  should  think  a  little  from  the  north  or  northwest.  Look- 
big  towards  the  sun,  I  saw  at  once  on  each  side  of  him,  for  perhaps 
30^,  the  arc  of  a  halo,  of  which  he  was  the  center.  The  arcs 
might  easily  have  been  taken  for  upright  columns.  They  were  pris- 
matic ;  the  violet  being  exterior^  and  the  red  being  interior  or  tow- 
ards the  sun.  They  were  nearly  vertical ;  the  brightest  parts  being 
opposite  the  sun  on  each  side,  horizontally.  I  measured  roughly  the 
diameter  of  the  halo,  and  found  (taking  the  average  of  the  colors) 
that  it  was  just  45^.  There  was,  in  addition,  a  bright  column,  of  the 
breadth  of  the  sun,  and  not  prismatic,  which  passed  perpendicularly 
down  from  that  luminary  to  the  horizon,*— or  rather  to  the  surface  of 
the  river,  which  was  two  hundred  feet  below  me,  and  one  quarter  of 
a  mile  distant.  This  colunm  was  of  the  hue  of  sunlight,  or  twilig&t, 
but  rather  faint,  as  were  also  all  the  phenomena.  There  was  at  the 
time  a  smokiness  in  the  air,  like  that  of  '^  Indian  summer,"  which  I 
took  at  first  to  be  the  effect  of  the  floating  spiculs ;  but  it  continued 
visible  just  as  plainly  after  they  were  gone.  Indeed  it  continued 
all  the  day.  At  twenty  five  minutes  past  nine,  I  re-measured  the 
halo  with  much  care,  although  by  rough  means,  and  found  its  diame- 
ter as  before,  just  45^.  This  result  was  certainly  very  near  the 
truth.  Some  time  after  this,  its  halo  disappeared,  although  the  spic- 
ule remained  in  the  air.  The  column  of  light  which  passed  up  to 
the  sun  was  not  visible  far,  if  at  all,  above  it;  but  the  luminous  arches 
extended,  I  should  say  from  cecoUection,  as  much  above  their  bright- 
est point  as  beneath. 
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Art.  II. — Geological  and  Mineralogical  Notices;  by  Oliver  P. 
HuBBARUy  M.  D.  Professor  of  Chemistry,  Mineralogy,  and  Geol- 
ogy, in  Dartmouth  College. 

TO  PROFESSOR  8ILLIMAN. 

Dear  Sir^ — Enclosed  are  some  observations,  made  two  years 
since,  during  an  excursion  in  the  northern  part  of  the  State  of  New 
York,  which  are  at  your  service,  should  you  think  them  worthy  of 
being  recorded. 

At  Boonville,  Oneida  County,  N.  Y.,  the  underlying  rock  of  the 
country  is  the  transition  limestone,  which  has  been  heretofore  de- 
scribed in  its  extent  and  outlines  by  Prof.  Eaton,  and  I  only  wish  to 
mention  its  appearance  and  character  at  this  one  point  in  the  line  of 
its  direction  from  Trenton  Falls  to  Lake  Ontario.  The  surface, 
when  the  soil  is  removed,  is  found  smooth,  as  if  worn  by  attrition, 
but  which  may  be  owing  to  an  equable  disintegration  produced  by 
causes  in  constant  action.  Throughout  the  soil  and  on  its  surface 
are  scattered  large,  thin,  flat  curvilinear  masses  of  the  same  rock, 
which  are  also  worn  smooth.  The  rock  is  burned  extensively  for 
lime — is  very  hard,  and  being  stratified  in  layers  of  moderate  thick- 
ness, is  easily  quarried. 

In  the  cliffs  of  the  river  banks,  the  layers  are  of  variable  thickness — 
when  affected  by  the  weather,  they  are  quite  thin,  broken  into  small 
irregular  blocks,  and  generally  they  are  separated  by  a  thin  layer  of 
argillaceous  earth,  like  mortar  in  a  wall.  The  upper  beds  appear  En- 
tirely filled  with  petrifactions,  crinoidea,  terebratuls,  &c.  interstrati- 
fied  occasionally  with  others,  which  contain  no  organic  remains. 
These  facts,  with  some  other  interesting  features,  may  be  conven- 
iently observed  on  a  stream  in  Leyden,  Lewis  Co.,  (about  three  miles 
from  Boonville,)  called  ''  Dry  Sugar  River."  About  a  mile  and  a 
half  from  its  junction  with  the  Black  river,  it  is  compressed  into  a 
narrow,  irregular,  rocky  passage,  and  makes  a  cascade  of  sixty  feet 
or  more  into  an  expanded  basin  below — and  at  high  water  runs  with 
a  full  channel  to  its  mouth.  The  banks  from  the  basin  are  probably 
eighty  or  one  hundred  feet  high,  and  continuously  form  the  western 
limit  of  the  great  vajley  of  the  Black  river,  which  here  gradually 
slopes  on  the  west  side  of  Dry  Sugar  river  to  an  elevation  of  thirty 
or  forty  feet,  and  on  the  eastern  suddenly  declines  to  nearly  the  level 
of  the  water.  At  the  common  height  of  the  stream,  (as  at  the  time 
of  my  visit,)  there  is  not  water  sufficient  to  cover  the  whole  channel 
from  the  fall  to  its  mouth,  and  at  half  way  between  the  two,  the  stream 
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b  engalphed  in  some  fissures  ia  the  rock|  and  at  a  distance  of  two 
hundred  yards  issues  again  at  the  base  of  a  small  ledge  and  finds  its 
way  in  an  open  and  shorter  current  to  Black  river.  The  channel 
below  this  fissure  is  therefore  perfectly  dry.  The  rock  in  the  wood 
near  by,  is  cavernous,  as  indicated  by  the  subterraneous  passage  of 
the  river — by  several  small  accessible  caverns,  with  roof  and  sides 
formed  of  large  confusedly  congregated  masses,  and  by  a  rumbling 
noise  when  a  carriage  is  driven  over  the  road — the  structure  of  this 
part  indicating  the  efifect  of  a  powerful  disruptive  agency. 

In  the  dry  bed  of  the  stream  tbe  rock  has  a  different  aspect  in  seve- 
ral particulars  from  the  superior  strata  as  found  in  the  clifii — the  foswis 
are  madreporites,  corallines,  and  orthocers,  in  great  number,  and  the 
latter  of  large  size  imbedded  and  tbeir  upper  half  abraded  by  the  cur- 
rent, but  their  septa,  as  usual,  harder  than  their  gangue,  still  project- 
ing above  its  surface.  These  are  from  two  to  three  feet  in  length;  the 
siphunculus  filled  with  calc  spar,  and  the  whole  in  some  cases  mineral- 
ized, as  it  were,  by  a  hard,  black  limestone,  with  a  conchoidal  fracture. 

All  attempts  to  detach  a  complete  specimen  were  futile,  but  my 
search  was  rewarded  by  finding  loose  the  smaller  termination  of  an 
orthocera,  perfect  in  its  external  form — septa  oblique  to  its  axis — 
about  eight  inches  long— diameters,  at  the  upper  end  five  inches  and 
three  inches  and  a  half — and  circumference  twelve  inches  and  a  half; 
and  if  the  entire  length  were  in  proportion  to  these  dimensions,  com- 
pared with  the  specimens  above  cited,  this  one  must  have  been  many 
feet  long. 

The  strata  here  are  much  thicker  than  those  in  the  upper  series, 
and  tbe  bed  of  the  stream  in  its  whole  width,  and  for  a  quarter  of  a 
mile,  is  divided  at  various  distances  apart,  by  several  parallel  longi- 
tudinal fissures,  which  are  not  vertical,  but  have  a  considerable  dip 
to  the  east  and  a  direction  as  nearly  as  I  could  judge  without  a  nee- 
dle, N.  by  W.  and  S.  by  E.  Obliquely  these  are  intersected  by 
other  similar  fissures — direction  nearly  N.  E.  and  S.  W.,  and  dip 
S.  E.  nearly.  The  intersection  of  these,  of  course  divides  the  rock 
into  rhomboidal  blocks,  having  a  double  inclination,  whose  sides  are 
oblique  angled  parallelograms,  and  each  opposite  pair  equal  and 
similar.  With  two  straight  edged  sticks,  the  only  means  at  hand,  I 
attempted,  with  the  assistance  of  a  friend,  to  measure  the  angles  of 
mtersection  of  the  fissures,  which  were  transferred  carefully  to  paper  i 
with  the  pencil,  viz.  a.  67io,  J.  lllio-.i79o.  c.  I07i0,  d.  72°= 
179i^.  Allowing  for  error  in  measurement  of  half  a  degree,  we 
have  the  following  result — to  a.  and  b.  and  c.  add  half  a  degree,  and 
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we  have  a.  68^,  ft.  112<^=180O;  c.  108^,  d.  72*»=180<^  j   from 
which  was  coostructed  the  anoexed  figure.    These  measurements 

RhombBidal  Idnesione, 


7  feet  loDg,  5  wide,  1  thick. 
were  repeated  od  the  same  stooe,  and  od  different  stones,  and  the 
angles  opposite  to  them  were  also  measured,  and  found  to  vary  in  no 
important  manner,  indicating  a  very  remarkable  regularity  and  paral- 
lelism of  the  opposite  sides.  Running  across  the  stones  in  two  di- 
rections, parallel  to  the  sides,  were  distinct  superficial  cracks,  and 
cleavage  through  them  would  cut  the  mass  into  many  precisely  simi- 
lar solids;  showing  clearly,  that  the  same  cause  that  produced  the  * 
main  fissures,  now  by  the  running  water,  enlarged  to  inches  in  width, 
completely  impressed  its  force  and  conferred  a  similar  structure  upon 
the  whole.  The  dimensk)ns  of  these  rocks  are  very  various,  as  may 
be  seen  by  the  measurement  of  some — ft.  1x1x6.  5x7x1 — 
figured  above,  4x6x24.  This  last,  with  the  specific  gravity  of 
2.5,  mtist  weigh  37}  tons. 

The  attention  now  paid  to  the  structure  of  rocks  by  such  observers 
as  Conybeare,  Sedgwick,  De  la  Beche,  and  others,  assures  us  of  the 
importance  of  treasuring  up  every  fact,  and  in  its  description  de- 
scending to  minute  particulars,  how  little  soever  we  may  at  present 
be  able  to  appreciate  them.  I  regret  therefore  that  my  time  having 
been  mostly  devoted  to  the  collection  of  minerals  on  that  day,  pre- 
vented definite  observations  on  some  collateral  points  of  importancei 
as  the  dip,  direction.  Sec.  of  the  strata — though  my  impression  is 
they  varied  litde  from  a  horizontal  position. 

This  subject  has  excited  new  interest,  and  received  new  light  from 
Mr.  Hopkins'  researches,  reported  to  the  late  meeting  of  the  British 
^Association,  and  the  facts  constantly  multiplying  seem  already  to 
promise  the  induction  of  some  important  general  law.  The  remark 
of  Mr.  Phillips  that  "  the  regularity  of  the  structure  (in  the  arena- 
ceous, argillaceous,  and  calcareous  rocks)  increased  with  the  anti- 
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qoity  of  the  rock/'  and  "  was  well  exemplified  in  the  older  slalcs 
and  limestones,"  receives  marked  confirmation  from  this  instance,  as 
weD  as  from  the  rhomboidal  sandstone  near  Hartford,  (Vol.  xvii.  p. 
124.)  Is  there  in  these  examples  (the  sandstone  is  without  doubt 
calcareou§)  the  result  of  an  unknown  or  the  modification  of  a  known 
law  analogous  to  crystallization  ?  Is  not  the  rhomboidal  the  more 
common  of  all  tymmeirical  structures  in  stratified  rocks  ?  Facts, 
certainly,  seem  to  lead  to  this  conclusion. 

Btmlders. — An  interesting  and  prominent  fekture  in  the  geology 
of  this  region,  and  which  cannot  fail  to  attract  the  notice  of  every 
casual  observer,  is  the  numerous  and  immense  boulders  of  primitiye 
rocks,  unlike  any  thing  he  would  find  here  in  placCj  which  are  scat- 
tered every  where  over  the  surface.  They  are  principally  of  the 
granitic  family — a  red  sienite  prevails — masses  of  decidedly  bom- 
blende  rocks— others  composed  entirely  of  white  feldspar  and  glassy 
ijuartz-— others  still  of  grayish  feldspar  with  brilliant  cleavage-surfa- 
ces and  crystals  of  mica  and  scales  of  plumbago.*  One  single  boul- 
der was  discovered  very  much  resembling  the  Labrador  felspar- 
contained  no  quartz — but  many  small  four  sided  prisms  not  unlike  in 
external  appearance  to  zircons.  These  are  scattered  upon  the  bills, 
accumulated  in  the  valleys  and  the  beds  of  streams,  particularly  of 
Bhck  river,  running  north,  and  of  Lansing's  Kill,  a  branch  of  the 
Mohawk,  running  south.  Boonville  is  the  summit  level  of  this  region, 
berog  about  six  hundred  feet  higher  than  the  level  offthe  Erie  Canal 
at  Rome,  and  its  waters  part,  descending  north  and  south.  The  gravel 
hiUs  cut  through  by  the  roads  show  the  boulders  buried  throughout^ 
twelve  or  fifteen  feet  from  the  surface.  These  and  others  found  in  the 
streams,  as  at  the  accumulations  below  High  falls  in  Black  river,  bear 
the  marks  of  long  continued  attrition,  and  are  smoothed  and  rounded, 
while  the  larger  ones  on  the  surface,  which  from  their  sixe  appear 
almost  immovable,  would  seem  from  the  freshness  of  their  fracture  and 
their  salient  angles,  to  have  been  simultaneously  and  by  the  same  cau- 
ses, separated  from  their  original  bed  and  transferred  to  their  present 
position.  The  source  of  these  rocks  must  be  sought  in  the  north  and 
east,  as  none  of  their  character  exist  probably  south  of  this  place  in 
die  whole  state ;  this  proves  a  northerly  current,  of  which  we  have 

•  Since  the  above  was  written,  I  have  received  Prof.  Emmons'  Report  on  the  geologj  of  the  nor* 
thtv  part  of  New  York.  He  finds  in  place  rocks  on  a  grand  scale,  of  which  the  boulders  liar* 
citad  appaar  to  be  types,  e.  g.  the  red  granite  of  the  Kayederossenis  range  and  at  the  Thousand 
Isltnds,  centring  beds  of  white  felspar,  and  especially  the  "gray  bluish  green"  felspathic  rook 
thsiaonlaina  the  Labrador  felspar,  and  whose  boulders  are  found  in  the  valley  of  Itie  Budaoo  ia 
Orange  Co.,  at  Little  Falls,  and  now  at  this  place,  and  some  thirty  miles  farther  west  and  north. 
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such  decisive  evidences  id  the  boulders  of  New  England  and  the  wes- 
tern states.'  In  Brown's  tract,  (d  wilderness  region  lying  northeast, 
richly  stocked  with  game  and  filled  with  delightful  lakes,)  I  am  inform- 
ed by  those  who  frequent  it  for  hunting,  that  the  eminences  are  com- 
posed of  rugged,  primitive  rocks  covered  with  a  hardy  growth  of  ever- 
greens. It  is  probable,  from  the  investigations  on  the  northwest  and 
east  near  Lake  Champlain,  where  the  primitive  rocks  are  found,  that 
It  is  but  a  short  distance  from  Boonviile  to  the  junction  of  the  trans-> 
ition  limestone  with  the  earlier  formations.  In  fact,  all  that  part  of 
the  state  north  of  the  Mohawk  and  Black  rivers  is  described  in  Ma-* 
clure's  sketch  and  map  as  primitive,  although  further  examinations 
may  modify  this  view;  and  if  I  mistake  not,  the  bed  of  the  Black  river 
near  Boonviile  is  partly  in  granite,  and  the  High  falls  are  made  by  a 
granite  ledge,  or  dyke — although  as  my  recollection  of  these  observa- 
tions is  indistinct,  I  would  not  assert  them  with  entire  confidence. 

AetiF  Locality  of  Calc  Spar. — ^Information  from  a  young  farmer 
that  "they  found  diamonds  in  his  neighborhood,"  induced  me  to  visit 
the  spot  he  pointed  out,  expecting  as  usual  to  fiqd  fine  crystals  of 
quartz.  It  was  on  the  western  bank  of  the  Dry  Sugar  river,  and  on 
clearing  away  a  large  quantity  of  earth  and  stones,  several  tortuous 
vertical  cracks  were  discovered,  six  or  eight  feet  long,  in  some  parts 
of  sufficient  width  to  insert  the  hand,  and  filled  with  wet  argillaceous 
earth,  containing  great  numbers  of  loose  imperfect  crystals  of  calc 
spar.  The  face  of  the  rock  on  each  side  of  the  vein  was  entirely 
covered  with  an  incrustation  of  beautiful  crystals.  Their  form  is 
represented  by  figures  96  and  97,  of  Shepard's  Mineralogy — the 
equiaxe  of  Haiiy,  with  the  lateral  angles  replaced'  by  tangent  planes 
variously  produced — also  figure  19,  PI.  3,  in  Cleaveland's  Mineral- 
ogy. Some  of  the  crystals  are  an  inch  in  length — ^^  six  sided  prisms 
with  pentagonal  sides,  terminated  at  each  extremity  by  three  penta- 
gonal faces,  which  stand  on  alternate  lateral  planes,  and  form  witb 
them  an  angle  of  116^  34^"  The  rock  is  very  hard  and  divided 
into  layers  of  from  two  to  twelve  inches,  and  it  requires  much  labor 
and  care  to  extract  the  specimens  without  injury. 

Cfreen  CoccolUe. — Large  boulders  of  green  coccolite  and  glassy 
quartz,  in  about  equal  proportions,  are  found  interspersed  with  those 
of  granite  in  Boonviile  and  Leyden,  and  when  laid  up  m  the  farm 
walls,  with  the  fresh  fracture  exposed  to  view,  the  pieces  have  a  most 
beautiful  appearance.  I  have  found  pebbles  of  this  kind  in  the  Mo- 
hawk at  Rome,  and  at  the  foot  oT  High  falls  on  Bhek  river — thirty 
five  miles  apart. 
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The  coccoUte,  of  a  deep  greeo  color,  occurs  in  masses  of  large 
graoular  coocretiops,  and  in  grains  dissemioated  through  the  quartz, 
presentiog  id  its  fracture,  brilliant  cleavage  faces,  partially  developing 
the  primary  form*  The  coccolite  encloses  rbomboidal  calc  spar  of 
various  hues ;  and  on  blasting  to  obtain  un weathered  specimens,  the 
POck  opened  through  several  veins  of  Tabular  Spar^  which  remained 
OD  either  face,  coating  it  witli  a  thin  layer  of  most  delicate  whiteness. 
Crystals  of  prismatic  green  pyroxene^  an  inch  in  length,  were  ob- 
served in  one  instance. 

lo  a  large  boulder,  (near  the  road  on  the  right,  just  before  entering 
the  village  of  Boonville  from  the  south,)  some  thirty  feet  in  circumfer- 
ence, and  eight  or  ten  feet  in  height,  were  several  veins  of  white  feld- 
spar and  quartz,  from  two  to  five  inches  wide,  intersecting  each  other 
and  extending  through  the  rock,  which  contained  in  profusion  the 
broum  granular  garnet,  and  a  few  points  of  the  greeor  coccolite. 
These  minerals  were  noticed  in  Vol.  xiii.  p.  198,  and  richly  deserve 
for  their  beauty  the  high  encomiums  there  bestowed ;  and  the  fact  last 
Bientioned  illustrates  the  uniformity  which  prevails  in  the  associations 
of  minerals,  being  the  same  as  found  at  Willsboro'  and  other  places. 


Art.  III. — On  the  Economical  Uses  of  some  species  of  Tesiacea. 

(Concladed  from  No.  I.  page  73.) 

VI.   MuREX ?   (Linn.) — Hebrew  Argaman.     Greek  IJo^ 

<pvQa,  and  Lat.  Purpura.    Purple  Whelk. 

What  the  species  was  from  which  the  ancients  obtained  the  real 
Tyrian  dye,  is  now  uncertain,  but  in  coloring  cloth  there  is  no  doubt 
that  many  species,  and  perhaps  two  or  three  genera,  were  used. 
The  MurieeSf  the  Buccinaf  and  the  Strombi,  and  probably  most  of. 
the  voluted  univalves,  contain  more  or  less  of  the  coloring  matter, 
and  we  may  reasonably  suppose  that  they  would  not  be  neglected 
where  there  was  so  great  a  demand  for  the  purple  dye.  By  the  old 
writers,  however,  they  are  all  described  under  one  name.  Pliny 
makes  mention  of  two  species,  from  one  of  which  only  the  true  color 
was  obtained ;  the  other  (which  he  calls  Conchylium)  seems  from 
his  description  to  have  been  a  real  Buccinum,  and  produced  only 
a  poor  blue  or  greenish  hue,  like  the  sea  in  a  storm,  while  it  emitted 
a  strong  rank  smell,  and  was  of  course  less  valuable.  The  shell  dye 
has  been  in  use  from  the  earliest  periods.    Moses,  B.  C.  14Stl, 
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makes  mentioo  of  it  in  seyeral  places,  and  be  used  much  wool  of  a 
purple  color  in  the  works  of  the  tabernacle,  and  in  the  garments  of 
the  High  Priest.*  This  the  Israelites  must  have  brought  ovtt  from 
Egypt  with  them,  and  from  the  quantity  in  their  possession  it  cannot 
have  been  very  scarce  in  that  country.  It  was  used  as  royal  robes 
by  the  kings  of  Midian,  B.  C.  1249  ;f  and  B.  C.  606,  the  Baby- 
lonians covered  their  idols  with  garments  of  purple.^  At  the  same 
time  it  was  also  the  royal  color  among  these  people,  and  we  find  that 
Daniel,  after  explaining  the  writing  on  the  wall,  as  a  special  mark  of 
favor,  was  clothed  in  it.<^  Alexander  Balus,  king  of  Syria,  sent 
Jonathan  Maccabeus  a  crown  of  gold,  and  a  purple  robe,  allowing 
him  to  take  the  title  of  king's  friend.  ||  The  band  or  Cydarrs,  which 
formed  the  essential  part  in  the  old  Persian  diadem,  was  composed 
of  a  twined  substance  of  purple  and  white  ;  and  any  body  below  the 
royal  dignity  presuming  to  wear  these  colors,  unsanctioned  by  the 
king,  was  guilty  of  a  transgression  of  the  law  deemed  equal  to  high 
treason.ir 

Although  in  after  times  it  was  almost  exclusively  known  by  the 
name  of  Tyrian  purple,  yet  it  appears  to  have  been  only  on  the  de- 
cline of  that  great  commercial  city  that  it  was  manufactured  there. 
It  is  mentioned  by  Ezekiel,**  B.  C.  588,  as  being  imported  from  the 
Isles  of  Elisha,  (Peloponnesus  ;)  and  Aristotle,f  f  as  late  as  B.  C. 
340,  makes  no  mention  of  its  being  brought  from  Phoenicia.  In  his 
time  the  best  and  largest  shells  were  from  Sigeum  and  Lectum  on 
the  promontory  of  Troas,  and  the  smaller  and  inferior  from  Euripus 
and  Caria.  When,  however.  Tyre  had  lost  its  commerce,  and  be- 
come an  inferior  place,  the  chief  supply  of  Europe  was  drawn  from 
it,  though  we  find  it  imported  into  Rome  from  Lacedemon,  and 
manufactures  of  it  in  various  parts  of  Italy  as  late  as  A.  D.  14.|| 
During  the  earlier  periods  of  the  Roman  republic  it  was  solely  worn 
by  the  kings  and  patricians,  but  in  later  times  Pliny^^  infomis  us  that 


*  Exodas  XXV.  14.  xxviii.  5 — 6.    Josephus,  Act.  Jud.  lib.  iii.  c.  vii.  5  7. 

t  Judges  viii.  26.  t  Jeremiah  x.  9.    Baruch  vi.  12.  §  Daniel  v.  7. 

U  Maccabees  i.  20.  These  references  are  from  Calmet's  Dictionary,  Art.  Pur- 
ple, where  they  are  distinctly  understood  to  refer  to  the  dye  from  the  shell. 

IT  Sir  Robert  Ker  Porter's  Travels  in  Georgia,  &c.  Volume  ii.  p.  154,  quoted  in 
Home's  Inlrod.  to  the  Holy  Scriptures,  Vol.  i.  ch.  iii.  sec.  3.  §  3. 

♦♦  Ezekiel  xvii.  7.  tt  Aristot.  de  Hist.  Animal,  lib.  v.  cap.  16. 

tt  Macpherson's  Annals  of  Commerce,  Vol.  i.  p.  124.  ^  Juvenal,  Sat.  viji.  101. 

H  Plin.  Hist  Nat.  lib.  ix.  cap.  36.  lib.  xxxi.  cap.  10.  from  which  all  the  informa- 
tion with  respect  to  the  Romans  is  drawn,  where  not  otherwise  pointed  out. 
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doth  of  tins  color  was  so  commoD  as  to  be  employed  as  tapestry, 
aod  for  the  coveriog  of  furniture,  by  all  the  better  class  of  citiseiis* 
He  ako  remarks,  that  so  great  was  its  antiquity  that  the  introductioo 
of  it  was  uoknowo  to  him,  and  adds  from  the  chronicles  then  extant, 
that  Romulus  and  his  successors  used  it — ^which  was  perhaps  only 
the  same  as  saying  that  the  first  invention  of  it  could  not  be  traced. 
Tbe  Grecian  tradition,  but  which  of  course  was  merely  a  fable,  was 
that  Hercules  Tyrius  was  tbe  first  discover  of  it,  his  dog  by  chance 
having  eaten  the  shell  fish,  and  returned  to  him  with  its  lips  tinged 
with  the  purple  color.  Da  Costa  imagines  that  the  dying  qualities  of 
tbe  periwinkle  {Bucdnum  LapiUuSf  Linn.)  were  known  to  the  an- 
cient British,  and  quotes  tbe  authority  of  the  venerable  Bede,  who 
lived  (on  the  sea  coast)  in  the  early  part  of  the  eighth  century.* 
Among  the  Greeks,  Lycurgus  ordered  the  Lacedemonians  to  ck>tbe 
their  soldiers  with  scarlet,  [purple  ;'\  the  reason  of  which  institutioQ 
seems  either  to  have  been  because  this  cok>r  is  soonest  imbibed  by 
cloth,  and  most  lasting  and  durable,  or  on  the  account  of  its  bright- 
Bess  and  splendor,  which  the  lawgiver  thought  conducive  to  raise  the 
men's  spirits,  or  lastly,  because  it  was  most  proper  to  conceal  tbe 
stains  of  bkx>d.  In  war,  a  purple  garment  was  frequently  placed  oo 
the  end  of  a  spear  and  used  as  a  fiag  or  signal.f 

And  though  Jesus  Christ  was  clothed  in  purple  before  bis  cruci* 
fixioD,  as  a  mark  of  derision,  yet  at  this  time  it  does  not  appear  to 
bave  been  either  universally  or  necessarily  worn  by  princes.  Herod, 
when  giving  audience  to  the  ambassadors  from  Tyre  and  Sidon,  is 
described  as  being  dressed  in  *'  royal  appardy^  which  was  not  pur- 
ple, but,  as  Josephus  tells  us,  was  wholly  of  silver,  j; 

•  "  SfiMt  cochlea^  talis  superabundanUSj  quibus  iindura  eoccimi  ctHoris  cMiJku 
tur;  cujus  rubor  pulcherrimus  nuUo  unq%am  solis  ardore,  niUla  valet  jduviarum 
injuria  paUescere^  sed  quo  vetusiior^  eo  solct  esse  venustior"  Bede,  Hist.  Eccles. 
lib.  i.  cap.  i.  See  Donovan's  British  Shells,  in  loco  B.  LapUlus.  It  is  to  be  re- 
marked that  Bede  lived  at  Jarrow,  about  five  miles  from  tbe  month  of  tbe  river 
Tyne,  which  there  divides  the  counties  of  Durham  and  Northumberland^  and  die 
rocks  on  that  coast  at  the  present  day  abound  with  this  shell:  indeed,  so  plentiful 
are  they,  that  ittnay  almost  be  said  thai  acres  of  rocks  are  hidden  from  sight  by 
the  clustering  of  the  fish,  intermixed  with  the  Balanas  elongatus,  (Mont.)  and 
young  of  the  MytUus  eduHs^  and  the  supply  is  quite  sufficient  to  have  served  for  an 
extensive  manufacture  of  tbe  dye. 

t  Potter's  Archaeologia  Grseca,  6th  ed.  vol.  ii.  p.  50. 
•   J  Epdvaaftevos  'eaOrjra  ^aaihxrjp.    Acts  eh.  xii.  ver.  21.      StoXijy 
*spdv(Tafurog  fi{  o^v^v  TteTtwfjfjiepijjf  11  AS  AN.     Josephus,  Ant.  Jud.  lib. 
xviii.  c.  8.  ^  2. 
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.  Tbe  shells  iobabit  all  the  shores  of  the  MedilerraDean,  bul  the 
best  were  procured  at  Tyre,  (he  island  of  Meniox,  the  coasts  of 
Giettilia  and  Lacooica,  and  the  ishmd  of  Coa  id  the  iBgean  Sea«* 
The  real  Murex  was  6shed  for  and  caught  widi  small  and  delicate 
nets ;  a  bait  was  put  in  them,  consisting  of  cockles  or  other  bivalves, 
wbidi  had  been  so  long  kept  out  of  water,  that  on  being  thrown  in 
again  they  gaped  widely.  The  Murex  attacked  them  as  food,  and 
was  drawn  up  with  them.  The  other  species  were  found  adhering 
to  rocks,  on  mud  banks,  Slc.  The  season  for  catching  them  was  in 
tbe  spring,  when  the  dye  was  the  deepest  and  best.  It  is  contained 
in  a  small  white  vein,  which  lies  in  the  neck  of  the  fish,  and  in  its 
■atural  state  is  a  thin  and  almost  cobrless  liquor.  The.  shell  was 
carefully  broken  ofi^  and  as  the  dye  loses  its  value  when  the  fish  b 
dead,  diey  were  obliged  to  cut  it  out  alive.  The  veins  were  then 
hud  in  salt,  and  left  to  settle  for  three  days ;  after  which  the  whole 
was  boiled  for  ten  days  more,  and  the  fleshy  parts  skimmed  off  as 
they  rose  to  the  surface,  till  the  whole  liquid  was  clear,  bright  and 
red.  The  longer  it  was  boiled,  the  deeper  of  course  the  color  be- 
came. After  diis,  tbe  wool,  well  scoured,  was  steeped  in  it  for  scune 
hours,  then  cleaned  and  carded,  and  put  in  again,  to  remain  till  it 
could  absorb  no  more.  Nitre  was  employed  in  fixing  the  color.  The 
hue  of  the  Tjrrian  dye  was  of  a  very  deep  red,  soft  and  shining ; 
tbe  odor  of  a  rose,  but  approaching  to  black,  or  like  a  very  deep 
shade  of  the  color  now  called  lake  ;  of  course  the  word  purple  as  at 
present  understood,  conveys  a  wrong  impressbn.  When  tbe  smaller 
and  inferior  species  were  used,  the  process  was  the  same,  with  tbe 
exception  of  their  being  crushed  in  the  shell,  instead  of  the  vein  be- 
ing cut  firom  them.  The  two  were  occasionally  mixed  to  produce  a 
variety  of  shade,  according  to  the  fashion.f  No  mention  is  made  of 
finen  being  so  dyed,  and  it  seems  to  have  been  confined  to  woolen 
fabrics,  and  perhaps,  as  some  think,  to  cotton.  A  writer  in  tbe  Phi- 
losophical Transactions  of  the  Rojral  Society  of  London^  Anno 
1684,  mentions  a  person  at  Minhead,  on  the  coast  of  Ireland,  who 
made  it  his  business  to  mark  linen  with  the  liquor  from  shells.    From 


♦  Plin.  Hist.  Nat.  and  Javenal  Sat.  ut  supra. 

t  This  appears  to  be  the  dibaphos  and  bistinctus  of  the  Latin  writers,  and  which 
does  not  imply  that  the  wool  had  been  twice  dyed  in  the  same  liquor  to  produce  a 
deeper  shade,  as  some  suppose,  but  that  it  was  of  an  entirely  different  hue.  Pb'ny 
says  such  w^s  the  most  fashionable  and  the  most  expensive. 

t  Trans,  of  the  Royal  Society,  abr'd.  vol.  ii. 
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the  description  and  plate  giYen,  he  appears  to  have  made  use  of  the 
common  periwinkle  {Buccmum  LapHhuy  Linn,)  for  this  purpose. 
On  trybg  the  experiment  himself,  the  writer  found  the  color  to 
vary  much,  and  frequently  before  attaining  its  final  hue.  At  first  h 
was  pellucid  and  nearly  colorless,  then  became  a  light  green,  and  if 
placed  in  the  sun,  immediately  much  darker ;  in  a  few  minutbs  it 
changed  to  a  full  sea  green,  and  after  that  into  a  watchet  blue ;  in  a 
few  minutes  more  it  was  a  purplish  red,  and  after  Ijdng  an  hour  or 
two  became  a  very  deep  purple.  Further  than  this  the  sun  did  not 
afibct  it,  but  on  being  washed  in  soap  and  water  it  changed  to  arery 
bright  and  brilliant  crimson.  When  the  article  dyed  with  it  lay  in 
the  sun,  it  emitted  a  very  strong  and  fetid  smell,  as  if  gariic  and  at- 
safoetida  were  mixed  together.  More  lately  a  species  of  shell  was 
used  by  the  Spanish  Americans  at  Nicoya,  also  for  dyeing  with,  but 
the  cloth  thus  prepared  was  so  expensive  as  only  to  be  worn  by  the 
nobles.*  Among  the  Romans  the  royal  edicts  were  frequently 
signed  with  this  liquor,  and  it  was  used  as  a  pigment  by  artists. 

In  common  with  the  rest  of  the  genus,  the  fish  is  carnivorous  and 
k>comotive,  livmg  sometimes  in  deep  water,  and  sometimes  borjriog 
itself  in  the  shore,  while  it  is  constantly  searching  for  food.  The 
coloring  liquor  is  probably  provided  as  a  means  of  defense  to  the  ani- 
mal, as  the  ink  of  the  cuttle  fish,  or  the  saliva  of  the  snail ;  and 
although  we  have  never  observed  the  fact  in  any  American  or  Brit- 
ish species,  the  fish  when  touched  is  said  to  have  the  power  of  volun«- 
tarily  emitting  it.f  In  which  case  it  comes  out  purple,  and  of  a  very 
rank  and  ofifensive  odor.  If  this  be  so,  it  must  undergo  some  change 
in  passing  through  the  vein,  as  when  cut  out  it  is  white,  and  long  in 
attaining  its  purple  and  final  hue.  Since  the  discovery  of  America, 
and  the  introduction  of  cochineal  into  Europe,  the  fish  dye  has  been 
entirely  neglected  as  an  article  of  merchandise,  and  is  not,  that  we 
are  aware  of,  any  where  used  in  the  present  day. 

VII.  MuBEx  Tbitonis,  {Uxm.)— Trumpet  Shell. 

This  fine  univalve  is  indigenous  to  most  warm  climates ;  it  inhabits 
the  African,  American,  and  Asiatic  seas,  and  is  found  on  the  coasts 
of  the  islands  of  the  southern  Pacific.    The  only  use  it  appears  to 

♦  Rces'  Cyclopaedia.    Article  Purple  Fish. 

t  Aristotle,  de  Hist.  Animal,  lib.  v.  cap.  15.  Hughes'  Nat.  Hist,  of  Barbadoei, 
p.2W. 
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be  p«t  t(s  is  the  making  of  musical  horns  or  trumpets  of  it,  and  for 
this  purpose  it  has  long  been  used  by  the  natives  of  Africa  and  India, 
•od  even  long  before  the  christian  era  it  was  thus  employed  by  the 
bbabitaots  of  the  countries  bordering  on  the  Mediterranean.  By 
lbs  ancient  Greeks  it  was  universally  used  for  giving  signab  in  war. 
On  the  discovery  of  the  Society  Islands,  it  was  found  to  be  used  in 
war,  by  the  native  priests  on  solemn  occasions,  and  by  the  heralds 
10  their  ships ;  it  was,  in  fact,  the  royal  and  religious  instrument  of 
music,  and  only  made  use  of  as  such.  The  largest  shells  were  se- 
lected for  the  purpose,  which  in  general  are  about  one  foot  in  length. 
They  made  a  perforation  about  an  inch  in  diameter,  near  the  apex, 
•sd  into  diis  they  inserted  a  bamboo  cane  about  three  feet  in  length, 
wbicfa  was  secured  by  binding  it  to  the  shell  by  fine  cocoa  nui  braid. 
The  whole  was  niade  air  tight  with  the  gum  of  the  breadfruit  tree. 
The  sound  is  described  as  being  extremely  loud,  but  the  most  dis- 
mal and  monotonous  that  it  is  possible  to  imagine.  As  late  as  the 
last  ctotury  it  was  used  on  board  of  ships  trading  to  the  West  Indies 
or  South  America  instead  of  a  speaking  trumpet.  A  species  was 
also  used  (and  perhaps  still  is)  in  Barbadoes,  but  whether  the  present 
one,  we  cannot  from  the  description  determine ;  it  served  instead  of 
a  bell  to  call  the  slaves jio  their  work,  and  sounded  so  bud,  that  on 
a  eaktt  morning  it  might  be  heard  above  a  mile  off.  The  apex  was 
merely  brdcen,  and  then  bbwn  through.  The  fish  was  eaten,  and 
divers  were  regularly  empky^  in  catching  it.  They  were  generally 
met  with  Iq  about  six  fathom  water,  but  after  heavy  rains  they  were 
found  at  the  mouths  of  the  water  courses,  feeding  on  the  garbage 
washed  down  to  them.  If  the  water  was  dimpled  so  that  the  bottom 
could  not  he  seen,  the  divers  poured  a  spoonful  of  oil  on  the  surface, 
which  calmed  it  sufficiently  for  their  purpose.  When  the  tail  part, 
which  was  somewhat  gritty  and  sandy,  was  taken  away,  the  rest  of 
the  fish  tasted  like  **  tripe,  but  shorter,  sweeter,  and  more  luscious." 
It  is  this  shell  which  is  generally  represented  in  the  hands  of  Triton 
in  pictures,  and  whence  its  trivial  name  ;^  and  from  the  use  to  which 

♦  Thus  Ovid,  speaking  of  Neptune — 

— '*SDpraqiie  profimdam 
Extantem,  atqae  haineros  innato  marice  teetum 
'  GcBraleum  Tritona  vocat,  concbeqae  sonaci 
Inspirare  jabet,  flactusqae  et  flamina  signo 
Jam  revocare  dato,  cava  baccina  sumitur  illi 
Tortalis  in  latam  que  turbine  crescit  ab  imo." 

Ovid^  Metamorph,  lib,  I. 
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shells  were  tbos  put,  origmated  the  word  Bmmnrnn^  wUdi  tnoi^  the 
aoeieats  ioduded  at  leasl  a  third  of  the  known  nnivahres.* 

VIII.    MUREX ? 

Another  species  of  Murex  (?)  was  used  by  the  Greeks  m  prepaid 
iog  a  pigment  for  painters ;  but  the  odor  was  obtained  from  lln  out* 
sde  of  the  shell,  and  not  from  the  fish,  a»  was  the  purple  dje.f 

IX.  OsTREA  EDULis,  (Lion.) — European  Oyster. 

Andeni  Hutory. — ^The  oyster  has  probably  been  used  from  the 
earliest  periods.  As  they  lie  in  comparatively  shallow  water,  quickly 
increase  in  numbers  and  size,  and  offer  a  very  nutricious  a»d  refresb- 
ing  food,  we  may  reasonably  suppose  that  the  aborigines  of  thoee 
countries  where  they  are  found,  were  in  general  well  acquaimed  witk 
them.  From  Aristotle  we  learn  that  the  Greeks  in  his  time  •!• 
them.}  It  was  as  early  as  A.  U.  C.  633,  that  the  mode  of  fiittening 
them  by  laying  them  in  pits  and  ponds  was  introduced  to  Rome. 
At  that  time,  one  Sergius  Orata  first  tried  the  experiment  on  the  Lik 
crine  oysters,  and  as  he  made  much  money  by  it  and  hb  plan  svo- 
jceeding  well,  it  rapidly  spread  into  difihrent  districts.  As  Rome 
,  increased  in  luxury,  the  supply  from  the  immediate  coasts  was  not 
sufficient,  and  all  the  shores  of  the  Mediterranean  were  ransacked 
for  the  shell  fish. .  They  were  frequently  brought  from  a  great  dien 
tffisce,  and  at  much  expense,  to  be  fattened  in  Italy  for  the  RoaN« 
firasts.  They  abounded  at  Abydos  on  the  Hellespont  ;^  but  tlw 
most  celebrated  appear,to  have  been  procured  at  Circsum,  the  La- 
cus  Lucrious,.  and  from  Brundusium.  Much  however  of  the  faatie 
of  these  places  appears  to  have  arisen  from  fashion,  as  we  find  wri« 
ters  of  different  times  praising  as  the  best  those  from  different  di»» 
tricts.  The  most  generally  esteemed,  however,  seem  to  be  those- 
from  Rutopiae,  (now  Sandwich,  in  Kent,  Elngland,)  and  which  weni 
carried  to  Italy  in  great  numbers.    If  we  consider  the  difficulties  of 

•  Dillwyn's  Des.  Cat.  Vol.  ii.  p.  727.  Plin.  Hist.  Nat.  lib.  xxxir.  cap.  11.  ISAW 
Polynesian  Researches,  Vol.  i.  p.  197,  where  a  wood  ent  of  the  instrameni  is 
given.  Hughes'  Nat.  Hist,  of  Barbadoes,  p.  276.  "Potter's  Archseologia  Greeca, 
Vol.  II.  p.  79,  where  there  is  given  a  long  dissertation  on  the  time  in  which  real 
tniinpets  were  introduced  instead  of  the  shells. 

t  "  Concha  quae  pictoribus  usai  est  crassitadine  plorimnm  excedit,  at  florem 
illam  non  intia  tcctem,  sed  f9ris  habct."  Arist.  de  Hist.  Anim.  lib.  y.  cap.  15. 
hUerpr.  Du  Val,  torn.  ii.  p.  844. 

t  AristoUe  de  Hist.  Animal,  lib.  v.  cap.  15.  I  Virgil,  Georg.  i.  907. 

Vol.  XXXIL— No.  2.  31 
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kod  carriage,  and  the  skmoess  of  sailiog  vessels  in  those  times,  we 
may  form  some  idea  of  their  price,  aod  the  height  to  which  luxury 
m  eating  had  attained.  In  later  times  they  appear  to  have  been 
chiefly  used  for  supper.^  That  many  di^rent  species  were  used  is 
probable.  Pfiny  informs  us  that  those  from  Circsum  (Cape  Cieceji) 
were  black  both  in  the  flesh  and  shell,  those  from  Spain  reddish, 
and  those  from  Sclavonia  brown  and  dudcy.f  It  was  supposed  that 
the  fish  iattened  during  the  full  moon,  and  grew  thin  as  it  waned ; 
we  are  not  aware  that  this  has  been  observed  in  the  present  day,  but 
it  may  have  happened  in  particular  situations,  owing  to  the  difference 
IB  the  tides.  The  Roman  epicures  were  in  the  habit  of  icing  them 
bafere  eating  them,  and  the  ladies  used  the  calcined  shell  as  a  cosmetic 
and  de|Hlatory.  To  the  doctors  this  fish  web  most  valuable,  being 
recommended  in  a  great  variety  of  diseases,  and  prepared  in  various 
ways ;  and  though  it  could,  generally  speaking,  'do  no  good^  it  cer- 
tainly could  do  little  harm. 

Modem  J^tory. — In  England,  the  oyster  fisheries  are  chiefly 
carried  on  at  Cokhester,  in  Essex,  celebrated  for  its  green  oysters, 
at  Feversham  and  Milton  in  Kent,  and  in  the  Isle  of  Wight.  They 
are  also  fished  for  in  the  Swales  of  the  Medwajr^  in  the  Tenby  on 
the  coast  of  Wales,  and  near  Liverpool,  as  well  as  around  Ports- 
mouth, and  in  many  of  the  creeks  of  the  southern  coast.  The  best 
are  found  at  Purfleet,  the  worst  near  Liverpool.  They  are  very 
p^tttifully  but  partially  distributed,  and  are  found  to  extend  further 
north  on  the  western  than  on  the  eastern  side  of  the  island.  In 
Scotland  they  also  abound  but  appear  likewise  to  prefer  the  nortb- 
eaatem  to  the  northwestern  coast.  While  they  are  every  where 
pleotifiil  and  highly  flavored,  from  the  Clyde  to  the  Zetland,  Orkney, 
and  Western  Islands,  it  does  not  appear  that  they  breed  higher  on  the 
other  side  than  b  the  Firth  of  Forth.  Those  on  the  western  shores 
are  however  comparatively  little  used,  and  with  the  exception  of  a 
&w  sent  from  Loch  Farbert  to  Greenock,  they  are  consumed  by  the 
natives  on  the  spot.  Those  of  the  eastern  coast,  on  the  contrary,  are 
,  carried  to  Newcastle  upon  Tyne,  Hull  and  London,  and  have  been 
exported  in  large  quantities  to  Holland.  The  best  are  procured 
near  Preston  Pans,  Port  Seaton,  and  the  Isle  of  luchkeith,  in  Mus- 
selburgh bay.  Firth  of  Forth ;  and  vesseb  from  Milton,  Lee,  and 
other  parts  of  England  come  to  dredge  for  them,  and  carrying  them 

♦  Jovenal,  Sat.  vi.  301.  t  Plin.  Hist.  Nat.  lib.  ix.  cap.  32. 
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away,  afterwards  fatten  them  for  the  Englbb  markets.  Those 'from 
Preston  Pans  are  known  by  the  name  of  Pandoarsj  as  being  found 
at  the  door  of,  or  near  t^e  pans,  and  from  the  quanUly  of  fresh  water 
•re  the  fattest  and  best  flavored.  In  Ireland,  Milford  Haven  is  cele* 
brated  for  its  oysters. 

Oysters  are  found  on  most  parts  of  the  French  coast,  but  they  are 
most  plenuful  on  those  of  Bretagne  and  Normandy.  The  most  ex<«> 
tenave  fishery  is  that  which  is  carried  on  at  Granville,  in  the  bay  of 
•  which,  and  for  six  leagues  to  the  northward  they  abound.  The  fish* 
ermen  bring  them  to  the  town  and  dispose  of  them  to  women,  who 
after  having  fattened  them,  dispose  of  them,  either  pickled  or  in  the'' 
sbeU.  Paris,  Dieppe  and  Rouen  are  chiefly  supplied  from  this  place, 
for  which  purpose  boats  are  continually  arriving  fit)m  other  parts* 
The  oysters  from  Rochelle  and  Bordeaux,  and  generally  from  the 
coast  of  Bretagne,  are  however  by  far  the  most  esteemed ;  being  fat* 
ter  and  more  highly  flavored,  owing  to  the  quantity  of  freA  water 
there  running  into  the  ocean.  Here  they  are  greened  in  the  same 
manner  as  in  England,  and  require  about  the  same  time  to  come  to 
perfection.  They  are  all  to  be  met  with  in  Paris,  but  those  from 
Normandy  in  the  greatest  numbers.  The  appetite  for  shell  fish  of 
all  sorts,  which  seems  peculiar  to  the  natives  of  the  sonthem  provin* 
ces  of  Italy,  is  such  as  to  appear  exaggerated  to  a  foreigner,  aeous* 
tomed  to  consider  but  a  few  of  them  as  eatable.  So  great  however 
is  it,  that  at  Taranto,  the  government  draws  a  revenue  of  tweoty  four 
thousand  ducats  annuaUy  from  the  shell  fishery  ak>oe.  In  the  Mare 
Picolo,  on  which  this  place  is  situated,  the  spawn  of  the  oyster  is 
recdved  on  large  conical  earthen  pans,  secured  at  equal  distances  by 
ropes  tied  to  them  and  sunk  in  diflferent  parts  of  the  bay.  Their 
appearance  is  equally  singular  and  beautiful ;  the  vessel  becomes 
entirely  hidden  by  the  shells,  when  the  whole  assumes  the  form  of 
one  solid  but  irregular  mass  of  rockwork.  The  young  oysters  being 
nibbed  oflfare  scattered  through  various  parts  of  the  bay,  and  fiaalty^ 
when  sufficiently  grown,  are  collected  by  means  of  iron  rakes. 

Of  the  quantity  of  oysters  consumed  in  England,  we  liaveoo  cer- 
tain or  continuous  statistics.  In  1824,  the  quantity  bred  and  taken 
in  the  county  6f  Essex,  and  consumed  mostty  in  London,  was  sup- 
posed to  amount  to  fourteen  thousand  or  fifteen  thousand  bushels. 
They  are  at  times  imported  in  considerable  numbers,  but  the  year- 
ly quantity  is  subject  to  important  fluctuations.  In  the  season  of 
1801-3,  one  hundred  and  eighty  eight  British  vessels,  carrying  fitom 
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mx  Id  Biae  mea^each,  were  entered  at  the /Custom  bouse  of  Cancale, 
h  France,  and  carried  back  one  bundred  and  nineteen  miOions  four 
Iwodred  and  seventy  tbree  oysters,  cbiefly  tq  London.  On  an  aver- 
age of  1831 — 1832,  tbe  imports  into  die  same  city  amounted  to 
fifty  two  thousand  and  ninety  five  busbels  a  year.  In  or  about  1786, 
Glasgow  consumed  twenty  thousand  annually,  which  were  carried 
from  Leidi  on  horseback  or  by  carts,  across  the  country.  The  quan- 
tity in  the  present  day  must  be  mucb  greater.  In  1803,  the  con- 
sumption of  Paris  was  estimated  at  one  million  doz^n,  selling  on  an 
average  at  six  sous  per  dozen. 

Jfutural  habits. — ^Tbe  European  oyster  is  smaller,  thinner,  and 
OMMre  rounded  than  the  American,  while  the  lower  valve  is  less  con- 
cave or  vaulted,  it  is  not  beaked,  and  the  fish,  compared  with  the  size 
of  tbe  shell,  is  smaller  and  of  a  different  flavor;  there  are  besides,  va- 
riousotber  difierences,  and  their  habits  are  so  very  dissimilar  that  there 
can  be  no  doubt  at  all  of  their  being  distinct  species.  The  European 
oyster  is  found  only  adhering  to  rocks  and  stones,  or  occasionally  to 
irery  strong  clayey  bottoms,  and  should  these  be  washed  away,  the 
<qrster  beds  perish.  The  fish  is  viviparous,  and  the  young  produced 
with  a  perfectly  formed  shell.  They  are,  when  first  emitted,  quite 
'transparent,  and  they  swim  with  great  quickness,  by  means  of  a 
membrane  extending  out  of  the  shell.  So  small  are  they  in  this 
stale  that  Van  Lieeuwenboek  computes  that  one  hundred  and  twenty 
of  tbeui  in  a  row  would  extend  an  inch,  and  consequently  a  globular 
body,  wboae  diameter  is  an  inch,  would,  if  they  were  round,  be 
•q«al  io  siie  to  one  million  seven  hundred  and  twenty  eight  thousand 
of  them  !  Xhe  vulgar  opinion,  and  that  on  which  the  restraining 
laws  have  been  framed  is,  that  the  period  of  spawning  is  May,  at 
wUch  time  the  young,  or  jpa^,  is  found  adhering  to  the  rocks.  But 
as  tbe  young,  as  described  above,  are  found  in  the  parents  perfectly 
fimned  and  alive  in  the  month  of  August,  this  is  most  probably  the 
period  of  parturition,  though  it  be  not  till  May  that  they  become 
fixed  or  sufficiently  grown  to  be  seen  by  the  common  observer.  At 
this  lime  tbey  are  about  the  size  of  a  sixpence,  and  comparatively 
hard  and  firm,  and  have  been  well  compared  to  a  drop  of  candle 
grease  in  water.  In  two,  or  at  farthest  three  years,  they  are  fit  for 
tbe  ttdile.  The  age  to  which  it  attains  is  probably  great,  but  after 
having  arrived  at  its  full  size,  the  valves  are  thickened,  instead  of 
being  increased  in  length  or  breadth.  From  May  to  July,  both  the 
mde  and  female  <^ster  are  said  to  be  tickf  and  are  in  thin  and  poor 


Digitized  by  VjOOQIC 


On  the  Economical  Uhm  of  ^me  tpedu  of  TMueea.      S45 

condition,  bat  by  the  end  of  August  tbey  have  again  recovered,  am 
fat  and  in  seaaoa.  The  sexes  are  distinguished  by  the  fishermev, 
by  the  cobr  of  the  fringe,  that  of  the  male  bemg  Uack,  or  dark  col* 
ored,  that  of  the  female  white.  Sand  is  prejudicial  to  them,  a  mix* 
ture  of  firesh  water  advantageous.  The  shell,  according  to  Mr* 
Hatchett,  is  formed  of  carbonate  of  lime  and  a  great  proportion  of 
aoimal  gluten,  but  more  intimately  mixed,  and  not  lying  in  regular 
layers,  as  in  the  perlaceous  shells.*  The  oyster  frequently  contains 
diining  intestiDal  worms,  or  animalcules,  which  may  be  seen  by 
opening  the  shell  in  the  dark.  A  most  destructive  animal  in  an  oys* 
ter  bed  is  the  sea-star,  (Asterias  gladalis^  Linn.)  which  clasps  its 
rays  round  the  shell  and  perseveres  till  it  has  sucked  out  the  inhabit- 
ant. ADOther  enemy  is  said  to  be  the  muscle,  {MytUut  edulii^ 
Linn.) 

Fishery. — In  both  England  and  France  the  season  for  fishing  for 
the  oyster  is  restricted  by  law.  In  the  former  country  the  time  al- 
lowed for  collecting  the  spawn  from  the  sea  is  May,  when  the  dredg* 
ers  may  take  all  they  can  procure,  but  after  that  month  tbey  are 
liable  to  be  convicted  of  felony  if  they  disturb  it,  and  are  only  allowed 
to  take  such  oysters  as  are  the  size  of  half  a  dollar.  The  spawn, 
or  spat,  as  it  is  technically  called,  is  dredged  up,  and  if  not  too  small, 
they  separate  it  from  the  shells  and  stones  to  which  it  is  adhering, 
and  these  they  are  obliged  again  to  throw  into  the  water  to  prevent 
the  beds  being  destroyed.  The  spat  is  thrown  into  creeks  or  into 
idiallow  water  on  the  shores,  to  increase  in  size  and  fatten,  and  in 
such  situations  is  considered  private  property.  At  Preston  Pans  the 
oysters  are  not  bedded,  but  are  entirely  procured  from  the  sea,  and 


♦  Professor  Rogers  doubts  the  accuracy  of  this  analysis,  as  regards  the  qaaotity 
of  aDimal  matter  contained  in  this  shell,  and  he  supposes  that  there  only  exists  & 
very  minute  portion  of  gluten.  In  this  opinion  he  states  that  he  is  supported  by 
the  experiments  of  Bucholtz  and  Brandes,  and  those  he  himself  made  on  the  Oj- 
trea  Virginica.  What  the  shells  were  which  were  used  by  the  former  gentleman, 
we  are  not  informed ;  but  with  all  deference  we  would  suggest  that  he  hittself 
seems  to  have  forgotten  that  the  American  and  British  shells  are  qoite  disiincl 
species,  from  which  most  probably  arises  the  difference  he  has  discovered,,  and 
which  instead  of  proving  Mr.  Hatchett's  experiments  to  be  in  the  main  incorrect, 
only  teiKis  to  prove  ibat  the  species  are  perfectly  distinct,  and  not  mere  varietiesi 
The  qaantity  of  gluten  contained  in  the  Osirea  tduliSf  is  well  known  to  even  the 
most  superficial  observer,  where  the  shell  is  common,  and  may  be  found  in  the 
la^e  and  thick  specimens,  or  on  the  decaying  of  the  shell,  between  the  inner  and 
outer  laminae,  frequently  in  great  quantities.  It  is  of  a  dirty  yellow  color,  and 
thick  and  clammy  in  its  consistency.  See  Silliman's  Am.  Jonr.,  Vol.  xxti.  p.  361. 
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m  dredging,  those  which  are  too  small  are  thrown  back  again.  The 
season  begins  on  the  first  of  September,  and  lasts  till  ApriL  The 
dredgers  make  use  of  a  peculiar  kind  of  net,  which  is  very  strong, 
and  fastened  to  three  spikes  of  iron ;  this  they  drag  along  the  bottom 
of  the  sea,  and  thus  force  the  oysters  into  it;  each  boat  requires  five 
men,  and  they  dredge  in  water  from  four  to  fifteen  fathoms  deep. 
The  grten  oysters  are  all  procured  at  or  in  the  neighborhood  of 
Colchester.  When  they  wish  to  give  them  this  color,  they  throw 
them  into  pits  dug  about  three  feet  deep  in  the  salt  marshes,  which 
are  overflooded  only  at  spring  tides,  and  to  which  they  have  sluices 
to  let  out  the  salt  water  till  it  be  about  one  and  a  half  feet  deep. 
These  pits  become  green,  and  communicate  their  color  to  the  fish  in 
four  or  five  days,  although  they  commonly  let  them  continue  there 
six  weeks  or  two  months,  in  which  tiine  they  will  become  a  dark 
green.  The  color  has  recently  been  ascertained  to  arise  from  con- 
fervas, and  other  marine  vegetable  matter,  decayed  by  the  heat  of 
the  sun,  on  which  the  animal  feeds.  A  very  common  and  very  mis- 
taken opinion  exists,  especially  among  foreigners,  that  not  only  those, 
but  all  English  oysters  are  impregnated  with  copper,  ^  which  they  get 
from  feeding  off  copper  banks  ;'  such  we  believe  would  be  quite  as 
injurious  to  the  animal  itself  as  it  could  be  to  us,  and  the  fancy  can 
only  have  arisen  from  the  strong  flavor  peculiar  to  this  fish.  Grreen 
oysters  are  comparatively  little  esteemed  in  the  present  day. 

Use. — ^The  great  value  of  this  animal  is  for  diet.  The  shell  was 
at  one  time  supposed  to  possess  peculiar  medicinal  properties,  but 
analysis  has  shown  that  the  only  advantage  animal  carbonates  have 
over  those  of  the  mineral  kingdom,  arises  from  their  containing  no 
metallic  or  foreign  substance.^  The  inhabitants  of  the  shores  of 
Hindoostan  did,  two  centuries  since,  and  perhaps  still  may,  use  it  in 
the  same  manner.  The  fish  is  recommended  by  the  doctors  where 
great  nourishment  and  easy  digestion  are  required,  the  valuable  qual- 
ity being  the  quantity  of  gluten  it  contains.  In  the  northeastern  parts 
of  England,  old  houses  may  be  seen  with  their  tops  and  gable  ends 
Ornamented  with  these  shells,  only  the  inside  being  exposed ;  a  cus- 
tom which  is  said,  we  know  not  with  what  truth,  to  have  been  intro- 
duced from  Holland.  In  some  parts  of  Scotland  the  shells  are  used 
as  manure,  and  found  very  excellent  and  stimulating ;  in  other  places 
they  are  burned  as  lime. 

*  lodioe  is  foand  in  some  of  ihem.^Ed. 
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Id  1768,  Mr.  JohD  Caolon  discovered  tbat  a  ver^  good  phospho- 
rus* could  be  made  from  oysler  sheUs.  He  added  a  little  sulphur 
to  thein,  and  by  calcination  produced  the  substance.  A  long  ac- 
count of  the  process  and  his  experiments  is  given  in  the  Philosoph- 
ical Transactions  of  that  year.  The  French  have  a  proverb  drawn 
from  this  animal,  which  they  apply  to  an  awkward  person,  *^  il  park 
aujoue^  fyc.  eomme  une  huitre  a  ricailleJ^'f 

Besides  .these,  oysters  are  found  in  most  countries ;  the  following 
are  a  few  of  the  species. 

The  West  Indies  have,  according  to  Hughes,  two  oysters,  a  large 
one  in  deep  water,  which  is  seldom  eaten,  and  the  mangroye  oyster, 
which  adheres  to  the  roots  of  the  trees  in  the  wash  of  the  tide, 
whence  the  old  fable  of  oysters  growing  .on  trees.  The  same  are 
finind  in  Sumatra,  where  we  are  told  that  they  are  by  no  means  so 
good  as  those  of  £urope4  Round  the  shores  of  New  South  Wales 
oysters  are  extremely  plentiful,  and  though  generally  small,  are  of 
delicate  flavor.  .Every  rock  is  covered  with  them,  and  Mr.  MarQra 
informs  us  he  has  seen  parties  of  young  ladies,  with  small  hammers, 
seated  on  a  large  rock  and  feasting  with  great  gout  on  these  dain- 
ties.^ In  Southern  Africa  the  oysters  of  Mossel  Bay  are  much  cel- 
ebrated, and  their  flavor  considered  so  fine,  that  epicures  have  been 
induced  to  visit  the  bay  from  Cape  Town,  (Cape  of  Grood  Hope,) 
for  the  express  purpose  of  enjoying  a  feast  of  tbem.  The  distance 
is  about  three  hundred  miles,  so  that  they  ought  to  be  good  to  repay 
the  trouble.  II 

X.   OsTREA  ScABRA,  (Linn.) — Scaly  Oyster. 

This  is  an  inhabitant  of  the  Bahama  islands,  where  it  is  eaten.  It 
is  occasionally  to  be  met  with  in  the  Philadelphia  markets  for  the 
same  purpose. 

♦  So  called  from  its  emittlDg  light  in  the  dark  after  exposure  to  the  sun's  rays. — 
Ed. 

t  In  compiling  this  article,  the  following  works  are  those  which  have  chiefly 
been  referred  to  and  quoted  from:— Plin.  Hist.  Nat.  lib.  xxxii.  cap.  vi.  lib.  ix.  cap. 
36.  Rees'  Cyclopaedia,  Art.  Oyster.  McCuUoch's  Comm.  Diet.  Art.  Otsteiu 
Brewster's  Edinburgh  Encyclop.  Art  Fisheries.  Encyclop.  Americana,  Appen- 
dix, Vol.  viii.  Art.  Oyster.  Postlethwaite's  Diction.  'Art.  Oyster.  Sinclair's 
StaL  Hist,  of  Scotland,  Vol.  i.  p.  358.  Vol.  vi.  p.  196.  Vol.  x.  p.  302.  Vol.  xvii. 
pp.  69, 102,  &c.  Keppel  Craven's  Tour,  p.  184.  Staiistique  gentrale,  Ac.  par. 
P.  E.  Herbin,  Vol.  L  p.  386.  Diction,  de  Trevonx.  Philosophical  Transactions, 
Vol.  viii.  554.  Iviii.  337.  ii.  606,  &c.  Ac.  &c. 

t  Blarsden's  Hist.  Sumatra,  p.  131. 

I  Martyn's  Hist,  of  the  Br.  Col.  Vol.  iv.  p.  395. 

U  Webster's  Voyage  to  the  S.  Atlantic  Ocean,  1830,  Vol.  i.  p.  223. 
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XIL    Mta  Pictorum,  (Lbn.) — PairUen*  Oaper^ 

Is  commoo  to  many  of  the  rivers  of  Great  Britain  and  the  north  of 
Europe.  It  was  formerly  made  use  of  for  holding  the  colors  em- 
ployed by  artists,  whence  its  trivial  name ;  but  for  the  last  thirty 
or  forty  years  it  has,  we  believe,  been  entirely  neglected  for  this  pur- 
pose, and  is  now  only  to  be  met  with  in  collections. 

^  Xn.  Turbo  littoreus,  (Linn.) — Whdk. 

This  shell  is  common  to  most  of  the  shores  of  Great  Britain,  but 
is  perhaps  most  plentiful  on  the  limestone  rocks,  on  the  northeastern 
coast  of  England,  where  it  lives  in  common  with  the  periwinkle,  be- 
low high  water  mark :  it  is  gathered  by  children  and  old  men,  and 
retailed,  boiled,  in  small  measures,  in  the  streets  of  the  seaport  towns. 
They  are  never  very  abundant,  and  may  be  considered  rather  as  an 
bumble  luxury  than  an  article  of  food. 

The  periwinkle,  {Buccinum  LapiUutj  Linn.)  though  so  nearly 
resembling  it,  and  more  common,  is  not,  that  we  are  aware  of,  ever 
used  in  the  present  day,  though  it  formerly  was,  as  Holinshed  tells 
us :  **  We  have  in  like  maner  no  small  store  of  great  whelkes  and 
perewinkles,  and  each  of  them  brought  farre  into  the  land  from  the 
sea  coaste  in  their  severall  seasons."^ 

XIII.  Pkcten  maximum,  (Penn.) — Oreat  Scallop. 

This  shell  is  found  on  most  of  the  coasts  of  Great  Britain  and  Ire- 
land, particularly  on  those  of  Portland  and^  Purbeck  in  Dorsetshire, 
and  near  Yarmouth  in  Norfolk.  The  fish  is  eaten,  and  in  some  parts 
it  b  pickled  and  barreled,  and  in  this  state  is  the  object  of  a  small 
commerce.  Holinshed  mentions  them  as  being  extensively  used  in 
Henry  VIIL  and  Queen  Elizabeth's  reigns,  and  they  are  still  cooked 
in  various  ways,  and  considered  a  luxury.  The  fish  was  formerly 
supposed  to  be  medicinal,  and  recommended  by  the  doctors  as  "de- 
tersive, aperitive  and  carminative,"  and  the  shell  was  also  adminis- 
tered in  the  same  manner  as  that  of  the  oyster.  At  a  still  earlier 
period  it  was  worn  by  pilgrims,  and  thence  found  its  way  into  armo- 

•  Holinshed's  Chronicles,  Load.  Ed.  1807,  Vol.  i.  p.  378. 
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rial  bearings.*  It  was,  however,  properly  speaking,  peculiar  to  the 
Coinpostella  pilgrimage.  Popes  Alexander  III^  Gregoiy  IX,  and 
Clemetit  V,  granted  in  their  bulls  a  faculty  to  the  archbishop  of  Com- 
postella,  that  they  might  excommunicate  those  who  sold  these  shelb 
to  pilgrims  any  where  except  in  the  city  of  Santiago ;  and  the  reason 
assigned  is,  that  the  scallop  shell  is  the  badge  of  the  apostle  of  Santi- 
ago or  St.  James*!  They  were  occasionally  carved  as  cameos*  The 
shell  lies  in  large  beds,  in  moderately  deep  water,  and  is  procured 
by  dredging.  In  common  with  the  other  species,  they  are  locomo- 
tive, and  have  the  power  of  springing  or  leaping,  by  which  they 
move  themselves.  They  effect  this  by  suddenly  forcing  the  under 
valve  against  whatever  they  lie  on,  and  so  raise  themselves  a  few 
bches  at  a  time.  The  only  value  which  the  shell  has  now,  is  for 
its  occasional,  Jbut  well  known  use  as  a  substitute  for  a  dish.| 

XIV.    Pecten  opercularis.  (Penn.) — SmaU  Scallop. 

Tbb  shell,  though  smaller  and  less  common  than  the  former,  b 
occasionally  used  as  food  on  the  southern  coasts  of  England.  Its 
habits  are  the  same  as  the  last,  and  the  shell  b  not  put  to  any  use.^ 

XV.  PfiCTEN  coNCENTRicuH,   American  Scallop, 

Is  found  along  the  whole  coast  of  the  United  States,  from  Maine 
to  Florida.  It  does  not  appear  to  be  very  generaUy  used  as  food, 
but  b  occasionally  to  be  met  with  in  the  New  York  markets  and  oys- 
ter cellars  for  that  purpose. 

Of  thb  genus  many  more  species  are  most  probably  used  as  food 
in  different  countries,  as  when  large  enough  they  are  always  easily 
obtained,  wholesome  and  palatable. 


*  '*  The  scallop  shows  in  a  coat  of  arms, 
That  of  the  bearer's  line, 
Some  one  in  former  days  hath  been 

To  Santiago's  shrine."— 5imM^*5  Pilgrim.  hUrod, 
t  Sonlhey's  Pilgrim,  to  Composlella,  Notes,  pp.  208—217,  where  Tarioiis  tradi- 
tions of  the  origin  are  given. 

t  Donovan's  Br.  Shells,  pi.  49.    Holinshed's  Chron.  Vol.  iL  p.  378,  and  James* 
Medical  Dictionary,  Vol.  iv.  Art.  Pecten. 

I  Murray's  Encyclopeedia  of  Geography,  Art  England.    Transactieiit  of  the 
Linnean  Society  of  LondoD,  Vol.  viii.  p.  99. 

Voi«  XXXII.— No.  2.  32 
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XVI.  VoLUTA  GRAVIS.   (LiDD.) — Chattk. 

These  shells  form  a  considerable  article  of  trade  in  Hindoostan^ 
where  ibey  are  in  extensive  demand  all  over  the  country.  They 
are  sawed  into  narrow  rings,  and  are  worn  as  ornaments  for  the  arms, 
legs  and  fingers,  by  the  Hindoo  women.  Many  of  them  are  like- 
wise buried  with  the  bodies  of  rich  and  distinguished  persons.  They 
are  fished  up  by  the  pearl  divers  in  the  Gulf  of  Manaar,  and  else- 
where in  India,  in  about  two  fathoms  water.  The  fishery  is  monopo- 
lized by  government,  who  most  commonly  let  the  banks  for  as  much 
as  four  thousand  pounds  sterling  per  annum,  but  the  trade  is  free. 
When  the  Dutch  held  possession  of  Ceylon,  the  fishery  was  open  to 
all,  but  the  trade  to  Bengal  was  a  monopoly  in  the  hqnds  of  the  Com- 
pany. A  chank,  opening  to  the  right,  called  in  Calcutta  the  right 
handed  chanJcy  is  so  highly  prized  as  sometimes  to  sell  for  four  hun- 
dred, 6ve  hundred,  or  even  one  thousand  rupees,  or  about  five 
hundred  dollars,  American  currency.* 

XVII.   Ctpbjba  Moneta.  (Linn.) — Money  Cowry.  Hindoostanee 
Kapardakas — Guinea  Coast,  Timbis. 

This  little  shell  is  indigenous  both  to  the  East  Indies  and  the 
western  coast  of  Africa.  In  the  former  they  are  chiefly  found  on 
the  shores  of  the  Lacadiv6  and  Maldive  islands,  and  are  thence  im- 
ported into  Calcutta  and  Bombay.  In  both  continents  they  ar^  used 
as  a  circulating  medium,  and  in  India  they  pass  current  in  the  Brit- 
ish presidencies,  but  for  very  low  values.  In  Calcutta  two  thousand 
five  hundred  and  sixty  cowries  are  worth  one  current  rupee,  or  about 
fifty  cents ;  but  there  are  several  intermediate  and  nombal  coins, 
the  lowest  worth  four  of  these  shells.  They  are,  however,  quickly 
disappearing  from  commerciaK  transactions  where  Europeans  are 
settled.  Previous  to  the  abolition  of  the  slave  trade  they  were 
largely  imported  into  England,  to  be  subsequently  used  in  Africa, 
and  though  the  quantity  is  much  diminished,  they  are  still  to  be  found 
in  the  price  currents  of  London  and  Liverpool.  In  Peale's  museum 
at  Philadelphia,  there  is  a  singular  head  dress  of  scarlet  cloth,  en- 
tirely studded  with  these  shells,  which  is  said  to  have  been  brought 
from  China.f 

♦  McCnlloch's  Commercial  Dictionary,  Article  Chank.  Diction.  Univers.  de 
la  Geographic,  par  J.  Penchet,  Art.  Ceylon. 

t  McCuUoch's  Commercial  Diction.  Art.  Cowries  and  Calcutta.  Martyn's 
Hist,  of  the  British  Colonies,- Vol.  i.  p.  357.  Vol.  iv.  p.  589.  Kelly's  Univ.  Cam- 
bist, dd  Ed.  Vol.i.  pp.  88  and  166. 
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XVIII.  Chiton  fasciatus?  (Linn.) — BeefSheU. 

The  only  instance,  we  believe,  of  any  species  of  this  genus  being 
used,  is  the  present,  at  the  island  of  Barbadoes,  where  they  are 
cooked  for  the  table.  We  are  told  that  the  fish  is  of  a  pale  red 
color,  (whence  its  provincial  name,)  and  that  "  it  is  very  firm  eating, 
short  and  well  tasted."  It  is  about  one  and  a  half  inches  in  length, 
and  three  quarters  of  an  inch  in  breadth.  It  appears  to  be  abun- 
dant, and  living  on  the  rocks,  is  easily  obtained.  The  shell  is  use- 
less.* 

XIX.  MuREx  DESPECTus.  (Linn.) — Rock  Whelk. 

This,  the  largest  of  the  British  univalves,  is  not  uncommon  on 
most  of  the  coasts  of  Great  Britain.  It  is  occasionaUy  drawn  up 
with  oysters,  but  we  have  most  frequently  obtained  it  from  the 
ground  lines  of  the  fishermen,  to  the  baits  of  which  it  adheres*  In 
common  with  the  rest  of  the  genus,  it  is  carnivorous.  It  is  occasion- 
ally eaten,  but  being  coarse  food,  is  more  generally  used  as  bait.f 

XX.    SoLEN  SiLi^uA.    (Linn.) — Razor  Shell. 

This  shell  is  found  in  abundance  on  many  of  the  sandy  shores  of 
England,  especially  on  the  northern  and  western  coasts,  and  on  those 
of  Scotland  and  Ireland.  The  ancients  esteemed  them,  when  cook- 
ed, as  a  delicious  food,  and  Dr.  Lister  informs  us  that  be  thought  it 
nearly  as  rich  and  palatable  as  the  lobster.  In  England  and  Scot- 
land, in  the  present  day,  it  is  more  used  as  bait  than  for  the  table, 
but  in  Ireland  it  is  still  much  eaten  during  Lent.  It  is  in  season 
during  the  spring,  and  the  shell  is  of  no  value.  It  is  eaten  likewise 
by  the  inhabitants  of  the  Crimea,  bordering  on  the  Black  Sea,  on  the 
shores  of  which  it  is  plentifully  found.| 

XXI.  The  OPERCULUM  of  a  species  of  shell  is  understood  to  have 
been  used  in  making  the  sacred  perfume  of  the  Jews,  the  substance 
called  in  the  Hebrew  specheleih,  and  which  in  the  English  version  is 


•  Haghes'  Natural  Hist,  of  Barbadoes,  p.  375. 
t  Donovan's  British  Shells,  plate  31. 

t  lb.  plate  46j    Histoire  physique,  morale,  civile  et  politique  de  la  Rnssie  mo- 
dcmc  par  M.  Le  Clcrc,  Vol.  iv.  p.  291. 
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translated  onyeha/^  and  by  the  lxx.  onyx*  Dioscorides  and  Rom- 
pbius  both  describe  the  shell.  It  is  found  in  the  marshes  of  India, 
where  the  Nard  {Andropogon  Aardtii,  Linn.)  grows,  oo  the  leaves 
of  which  it  feeds,  and  is  thence  said  to  obtain  its  peculiar  odor. 
The  shells  are  gathered  in  the  summer,  when  the  beat  has  dried  up 
the  water ;  and  it  serves  as  the  basis  of  all  perfumes  throughout  the 
east.  According  to  its  etymology,  (ow^)  onyx  signifies  the  nail  of 
the  finger  or  toe,  which  the  substance  resembles,  and  which,  ac- 
<it>rding.  to  the  Greek  tradition,  was  so  called  from  its  being  the 
parings  of  Venus'  nails,  cut  ofiT  by  Cupid  with  one  of  his  arrows. 
The  best  was  procured  from  the  shores  of  the  Red  Sea,  which  was 
white  and  large  :  the  Babylonian  was  black  and  smaller,  and  there- 
fore probably  from  a  diflTerent  species  of  shell.f 

XXII.    Mttilus  EDULis.  (Linn.) — Edible  Muscle. 

This  shell  is  common  to  most  parts  of  the  worid,  being  met  with 
ID  each  of  the  four. continents,  and  we  believe  in  Australasia.  Spe- 
cimens from  diflTerent  places  certainly  do  diflTer,  but  so  slightly,  and 
so  much  the  same  are  their  habits,  that  a  scientific  naturalist  finds  it 
impossible  to  separate  the  species  by  any  decisive  mark. 

In  the  warm  climates  they  grow  to  a  larger  size,  and  their  flesh  is 
more  nutritive,  than  in  the  cold.  They  lie  in  large  beds  in  shallow 
water,  and  adhere  to  each  other  or  to  foreign  substances,  by  means 
of  the  byssus,  which  is  particularly  strong,  but  they  are  probably  lo- 
comotive, at  least  when  young.  They  succeed  the  best  when  al- 
ways under  water,  but  will  also  live  on  rocks  only  covered  at  high 
tide.  They  are  generally  used  for  the  table,  and  make  perhaps  the 
best  bait  known  for  fishing.  In  Engli^nd  they  are  chiefly  eaten  by 
the  poorer  classes  on  the  coasts,  and  seldom  carried  into  the  interior ; 
in  Lancashire,  however,  they  have  been  planted  in  the  river  Weir 
like  oysters,  where  they  grew  fat  and  delicious.  They  are  plentiful 
on  most  of  the  coasts  of  France,  both  in  the  Atlantic  and  Mediterra- 
nean, and  are  commonly  used  not  only  in  the  maritime  departments, 
but  also  in  Paris ;  and  although  they  are  seldom  admitted  to  the  ta- 
bles of  the  higher  classes,  the  consumption  of  them  is  very  consid- 
erable.   In  the  neighborhood  of  Rochelle  they  are  kept  to  fatten  in 


•  Exodtu,  ch.  xxxL  v.  34.    Dictionniire  de  Trevoax,  Vol  iv.  Art.  Ontx 
t  Calmet's  Diet,  of  the  Holy  Bible,  Art.  Onycha.  Scripture  illostrated  by  means 
«f  Nataral  Science,  Vol.  iv.  p.  45. 


Digitized  by  VjOOQIC 


Oil  the  EccnamUal  Uui  of  some  ipecie$  qf  Testac^a.      25^ 

salt  water  ponds,  (Bouchois)  into  which  a  certain  quantity  of  fresb 
water  is  allowed  to  enter ;  by  which  means  they  are  improved  both 
in  size  and  flavor.    They  are  in  season  in  the,  autumn. 

In  Italy,  where,  owing  to  the  frequent  fasts,  shell  fish  enter  more 
largely  into  the  food  of  ihe  people  than  \lsewhere,  this  species  is 
extremely  plentiful.  The  sandy  bed  of  the  Mare  Piccolo,  on  which 
stands  the  town  of  Taranto,  is  literally  blackened  by  the  muscles 
which  cover  it.  The  boats  that  glide  over  its  surface  are  laden  with 
them ;  they  emboss  the  rocks  which  border  the  strand,  and  appear 
equally  abundant  on  the  shore,  piled  up  in  heaps,  or  packed  in  carts* 
They  spawn  on  ropes,  which  are  tied  at  intervals  to  poles  stuck  in 
the  water,  and  these,  when  drawn  out,  exhibit  the  semblance  of  mas* 
sive  festoons  of  carved  ebony,  or  brilliant  black  coral.  When  about 
the  size  of  a  small  bean,  they  are  plucked  from  the  ropes,  and  scat- 
tered in  different  parts  of  the  bay,  whence,  at  the  period  of  perfec- 
tion, they  are  collected  by  means  of  iron  rakes  and  sent  to  market. 
They  are  generally  to  be  met  with  in  the  New  York  markets,  but 
the  consumption  is  not  large,  neither  is  the  fish  so  excellent  as  the 
European  :  they  are  common  on  the  oyster  beds  and  other  parts  of 
the  bay.  The  shell  differs  from  the  British  species  in  being  flalteri 
not  so  much  ridged,  more  angular,  more  extended  at  the  larger  end, 
more  polished  on  the  outside,  and  it  seldom  grows  so  large  or  thicki 
but  it  is  probably  only  a  variety.  Some  parts  of  the  fisli  (and  at  cer- 
tain seasons  all)  are  unwholesome,  and  there  are  instances  where 
death  has  been  caused  by  eating  them :  the  shell  was  formerly  in 
England  occasionally  used  in  a  somewhat  similar  manner  as  that  of 
Mya  Pictorum^  but  otherwise  it  is  of  no  value. 

Where  they  abound,  the  European  oyster  is  said  to  be  destroyed 
by  them,  but  this  is  not  yet  thoroughly  proved.  In  Scotland,  they 
are  particularly  plentiful  on  the  western  coast,  and  in  some  places 
are  considered  private  property,  and  a  revenue  raised  from  them  by 
making  the  fishermen  pay  a  species  of  tax,  or  fixed  rent  for  the 
quantity  taken.  They  are  enumerated  by  Holinshed  among  the 
shell  fish  in  use  in  his  time,  and  are  in  the  present  day  eaten  by  the 
inhabitants  of  the  shores  of  the  Black  Sea.^ 


*  Donovan's  Br.  Shells  in  loco.  Hon.  R.  Keppel  Craren's  Tour  through  the 
Southern  Provinces  of  the  kingdom  of  Naples,  pp.  183—4.  Sinclair's  Statist.  Hist, 
of  Scotland.  Herbin's  Statistique  generale  et  particuli^re  de  la  France,  &c.  Vol.  i. 
pp.  384—6.  Holinshed's  Chronicles,  Vol.  i.  p.  378.  Le  Clerc's  Histoire  de  la 
Russie,  Vol.  iv.  p.  291. 
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XXIII.   Cardium  edule.    (Lidd.) — Edible  Codde. « 

This  commoD  English  shell  inhabits  the  low  sandy  and  muddjr 
shores  of  most  parts  of  Great  Britain,  and  is  (bund  a  little  above  low 
water  mark.  The  specimens  lie  singly,  about  a  foot  deep  in  the 
sand,  and  like  the  My  a  arenaria  of  this  country,  their  locality  is 
known  by  a  dimple  or  depression,  of  about  half  an  inch  in  diameter. 
They  are  dug  out.  They  are  likewise  found  on  some  of  the  French 
coasts,  and  in  both  countries  are  used  for  the  table ;  but  their  con- 
sumption is  entirely  confined  to  the  more  humble  and  poorer  classes. 
In  the  sixth  century  they  were  however  of  much  more  importance, 
and  eaten  by  all.  In  general  they  are  prepared  by  simply  boiling 
them,  after  having  been  kept  a  few  days  in  fresh  water  to  get  quit  of 
the  sand  they  contain. 

In  the  island  of  Barry,  on  the  coast  of  Inverness,  Scotland,  this 
fish  is  at  times  the  chief  support  of  the  inhabitants,  and  so  plentiful 
are  they  there,  that  in  seasons  of  scarcity  the  people  have  subsisted 
solely  on  them,  for  months  together.  The  popular  opinion  there  is, 
that  they  spring  from  small  animalculs,  brought  down  by  the  water 
springs  from  a  certain  green  hill  in  the  neighborhood  of  the  sands. 
Buchanan,  the  Scottish  historian,  gives  a  somewhat  similar  account 
of  their  origin,  as  being  believed  in  his  time  throughout  Scotland. 
Except  the  occasional  burning  of  the  shell  as  lime,  or  applying  it  as 
manure,  it  is  of  no  value.    They  are  in  season  during  the  spring."*^ 

XXIV.    Helix  Pomatia.    (Urn.)— Edible  Snail. 

Luxury  perhaps  attained  to  a  greater  height  in  ancient  Rome  than 
in  any  other  country  of  which  we  have  the  history.  Not  only  was 
there  the  most  lavish  splendor  and  magnificence  in  the  houses  and 
the  temples ;  not  only  were  these  met  with  in  the  dress  and  equip- 
ages, but  the  most  minute  attention  and  refinement  was  applied  to 
the  science  of  cookery  and  to  the  table.  The  present  shell  is  an 
instance  of  this :  not  content  with  eating  tanimals  as  they  were  by 
nature,  the  greatest  ingenuity  was  manifested  id  feeding  and  fatten- 
ing them,  and  while  Rome  was  mastering  or  holding  in  subjection 

«  Sinclair's  Statistical  Hist,  of  Scotland,  Vol.  ziii.  p.  336.    Holinsh^d's  Chron- 
icles, Vol.  i.  p.  378. 
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one  half  the  known  world,  thousands  of  birds  were  slaughtered  to 
procure  one  dish  of  tongues,  rivers  turned  from  their  course,  and 
mountains  cut  through,  to  form  oyster  pits  and  lamprey  stews,  and 
patricians  and  senators  thought  it  not  beneath  their  dignity  to  super- 
intend the  minutis  of  snail  warrens.  This  shell  is  indigenous  to 
mo^  parts  of  continental  Europe,  but  it  chiefly  abounds  in  Italy  and 
Spain.  In  the  former  it  anciently  was,  and  still  is^  much  used  for 
the  table,  and  among  the  Roman  epicures  there  was  constant  com- 
petition to  prove  who  could  produce  the  largest  and  the  fattest. 
PUny  informs  us  that  one  Fulvius  Harpinus  was  the  first  who  in- 
vented a  stew  for  snails  about  B.  C.  80,  in  which  they  were  fed  and 
protected.  Every  care  was  taken  of  them,  and  the  owners  of  these 
warrens  boasted  as  much  of  their  snails,  as  gentlemen,  in  the  present 
day,  do  of  their  horses.  Several  species,  from  various  countries, 
were  probably  used,  each  of  which  were  kept  in  separate  depart- 
ments, and  were  regularly  fed  on  wheat  meal  sodden  with  wine  and 
mixed  with  a  few  laurel  leaves.  Thus  preserved,  they  grew  to  a 
most  surprising  size,  and  if  we  can  believe  the  Authorities,  it  was  not 
uncommon  for  the  shell,  (naturally  about  two  inches  in  diameter,)  to 
contain  ten  quarts  of  liquid ! 

The  OocMeariaj  or  snail  stews,  were  generally  made  in  open  pla- 
ces surrounded  by  water,  so  that  the  snails  might  not  abandon  them, 
and  care  was  taken  that  the  places  were  not  too  much  exposed  to 
the  sun  or  the  dews.  The  artificial  stews  were  most  frequently 
made  under  rocks  whose  bottoms  were  watered  by  lakes  or  rivers, 
and  if  there  was  not  a  natural  dew,  they  produced  one  by  means  of 
a  pipe  of  water  bored  full  of  holes.  They  were  also  fed  on  a  smaller 
scale,  b  large  pots  or  pans,  bored  full  of  holes  to  let  in  the  air,  and 
lined  with  bran  and  wine  lees  or  vegetables.  In  Italy  they  are  still 
fed  in  similar  places  on  vegetables,  and  during  Lent  are  eaten  in 
great  quantities.  They  are  rdgularly  exposed  in  the  markets,  as 
well  as  in  those  of  Switzerland,  Spain,  and  France,  and  are  exported 
in  barrels  to  the  Antilles.  They  were  introduced  into  England  about 
two  centuries  since,  and  distributed  through  the  counties  of  Surrey 
and  Sussex,  but  by  whom  is  now  uncertain.  They  soon  spread 
themselves,  however,  through  most  parts  of  the  south,  and  are  found 
at  present  in  the  country  round  Dublin.  In  the  north  they  have 
never  prospered,  and  we  are  not  aware  of  any  place  more  northerly 
than  Northamptonshire,  where  they  are  to  be  found.  In  Holstein 
they  are  indigenous  as  far  as  the  shores  of  the  Baltic,  and  are  the 
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most  common  snail  of  that  country ;  bat  neither  there  n(»r  in  EDg*- 
land  are  thej  used  for  the  table.  In  France  they  are  the  objects  of 
a  small  commerce ;  the  peasants  collect  them  in  the  vineyards,  and 
feed  them  till  winter,  when  they  seal  themselves  up,  and  in  this  state 
they  are  purchased  by  the  confectioners,  who  prepare  them  in  the 
shell  with  butter  and  herbs,  and  forward  them  to  Paris.  They  are 
recommended  in  pulmonary  complaints,  and  are  used  by  the  ladies 
as  a  cosmetic.  The  French  have  a  provern  drawn  from  this  shell, 
which  they  apply  to  an  ill  formed  or  decrepid  person — *'  H  est  fait 
comme  nne  escargoi"  They  are  found  in  the  Crimea,  where  they 
are  eaten  by  the  Tartars.* 

The  Helix  Aspersa^  (Muller,)  was  introduced  into  England  by 
Sir  Kenelar.Digby,  for  the  relief  of  those  affected  with  diseases  in 
the  lungs,  but  is  not,  that  we  are  aware  of,  now  ever  used. 

XXV.  Unio ? — Fresh  water  Musdes. 

This  most  abundant  and  interesting  American  family,  though  every 
where  found,  appears  to  be  but  little  used.  Sonre  tribes  of  Indians 
eat  them,  and  at  present  round  one  of  the  ponds  at  Plymouth,  Mass., 
may  be  seen  pits  full  of  these  shells,  the  fish  of  which  bad  been  con- 
sumed by  the  aborigines  before  the  landing  of  the  Pilgrims.  Some 
of  the  thicker  species  of  the  Ohio,  are  said  to  have  been  at  Pitts- 
burgh successfully  turned  into  buttons  and  ornaments  resembling 
mother-of-pearl. 

XXVL  Chama  Gigas,  (Linn.) — Boat  ShelL 

This  very  fine  and  well  known  bivalve  is  chiefly  found  in  the  Bay 
of  Tappandli,  in  Sumatra  ;  but  is  sufficiently  plentiful  around  New 
Guinea,  and  in  other  parts  of  the  east }  it  lies  in  moderately  deep 
water,  and  frequently  grows  to  a  very  large  size.  One  shell  descri- 
bed by  Linnsus  weighed  four  hundred  and  eighty  nine  English 
pounds,  and  he  says  the  inhabitant  has  been  known  to  furnish  one  hun- 
dred and  twenty  men  with  a  day's  food.     Sir  Joseph  Banks  had  an 

•  Plin.  Hist.  Nat.',  lib.  ix.  cap.  33.  Donovan's  British  Shells,  Vol.  iii.  PI.  84. 
Dictionnaire  de  Trevoux,  Art.  Escargot.  Le  Clerc's  Hist.  Mod.  de  Russie.  Sta- 
tistiqae  de  France,  Vol.  i.  pp.  387-388.  Say's  Am.  Conchology,  Helix,  IiUrod, 
The  information  respecting  the  Romans,  is  chiefly  from  Varro,  De  Re  Rusticd^ 
a  copy  of  which  the  writer  has  not  been  able  to  meet  with,  and  has  therefore 
drawn  his  information  from  extracts.  Those  who  have  it  in  their  power  to  con- 
salt  the  original,  will,  he  believes,  find  more  extended  information  on  the  subject. 
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account  of  one  which  weighed  five  hundred  and  seven  pounds ;  the 
krgesl  valve  measured  four  feet  six  inches  in  length,  and  two  feet 
five  inches  and  a  half  in  breadth,  and  one  foot  in  depth.  Large 
pearls  are  occasionally  found,  in  them ;  the  same  gentleman  once 
exhibited  one  which  was  valued  at  between  nine  hundred  and  twelve 
hundred  dollars ;  a  large  shell  of  this  sort  is  used  as  a  baptismal 
Ibiit  in  the  church  of  St.  Sulpice,  at  Paris,  and  was  presented  by  the 
Venetians  to  Francis  the  first.  The  shell  is  worked  by  the  natives 
of  Sumatra  into  arm  rings  and  other  ornaments,  and  in  the  hands  of 
their  artists  is  found  to  take  a  polish  equal  to  finest  statuary  marble. 
It  is  several  inches  thick,  and  perfectly  white,  and  might  probably 
be  used  to  advantage  in  some  of  the  finer  arts  in  this  country.  One 
of  the  methods  of  taking  them  is  by  thrusting  a  long  bamboo  be- 
tween the  valves  as  they  lie  open,  when  by  the  immediate  closure 
diat  folfews,  they  are  made  fast.  The  name  for  this  shell  in  the 
language  of  Sumatra  is  iitina,  whence  probably  our  word.^  It  is 
this  shell  in  which  Neptune  is  represented  in  pictures  to  be  riding. 

XXVn.  Cambos  or  CamaieuXj  are  in  the  present  day  frequently 
made  from  shells.  The  word  properly  applies  to  the  onyx  stone, 
whether  cut  or  not,  and  which  is  formed  of  layers  of  different  colors, 
so  that  when  cut  the  ground  appears  of  one  hue  and  the  figure  of 
another.  The  derivation  of  the  name  is  Camehuia^  an  oriental 
word,  signifying  (mother  stone^  or  one  stone  placed  on  another.  The 
shells  employed  are  from  the  Mediterranean,  but  we  have  not  been 
able  to  ascertain  the  species — ^the  genus  we  understand  to  be  Venus. 
The  outer  coat  is  white,  the  interior  layers  dark  red,  and  being  very 
bard,  admit  of  a  fine  polish.  They  are  cut  with  the  lapidary's  mill* 
The  substitution  of  shells  for  stones,  appears  to  b^  a  very  modem 
invention.  False  cameos  are  made  of  pieces  of  glass  of  dififerent 
cok>rs  luted  together,  and  afterwards  either  cut  or  cast,  according  to 
the  figure.  It  is  these  which  are  now  so  common  and  sold  at  so  low 
a  price.f 

XXVUI.  Shells  have  long  been  used  by  the  ladies  in  making 
fancy  work ;  sixty  or  seventy  years  since,  this  was  particularly  the 
fashion  in  Europe,  and  large  ^o^^05,  on  which  extravagant  sums  had 
been  expended  were  not  uncommon,  besides  a  multiplicity  of  fancy 

•  DiUwyn's  Des.  Cat.  Vol.  i.  p.  215.    Marsden's  History  of  Samatra,  3d  ed.  pt>. 
15,121. 
t  Chalmers'  Commercial  Dictionary.    Dictionnaire  de  Trevonx,  Art.  Onyx. 

Vol.  XXXU.— No.  2.  33 
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work  in  shells  of  all  sorts.  Mr.  Hughes,  in  bis  History  of  Barbae 
does,  has  two  folio  pages,  vindicating  the  ladies  agajnst  the  iroputatioD 
of  extravagance  and  waste  of  tinie  in  their  passion  for  this  shell  work, 
but  his  argument  goes  rather  to  prove  that  this  pursuit  is  more  im-' 
proving  than  many  others  which  the  fair  sex  of  his  time  followed, 
than  that  it  is  altogether  such  as  ought  to  engross  their  minds  to  the 
extent  it  did.  Though  this  taste  is  disappearing,  shells  are  still  in  this 
country  made  into  fancy  baskets,  vases,  ornaments  for  head  dresses, 
be.,  the  manufacture  of  which  is  chiefly  carried  on  as  a  real  art,  and 
for  proGt,  and  as  such,  is  of  course  as  valuable,  as  far  as  it  goes,  a» 
any  other  branch  of  ornamental  industry.  Articles  thus  made  are 
admitted  for  competition  at  the  fairs  of  the  American  Institute  in 
New  York.*  Though  all  species  are  occasionally  used,  the  princi- 
pal seem  to  be  the  rice  shell,  {Foluta  oryza,)  the  rose  shell,  (Cy- 
praa  sulcata  ?  immature,)  the  green  shell,  {jyerita  viridis^)  some 
species  of  Tellina,  fcc.  &c.  from  the  West  Indies.  At  Taranto, 
shell  work  is  a  regular  business,  but  the  articles  are  chiefly  pictures, 
resembling  mosaic  work,  picture  frames,  &c.  The  shells  are  stuck 
one  by  one,  according  to  their  shades,  upon  paste  board,  on  which 
lines  have  previously  been  drawn.  The  articles  are  very  expensive, 
and  being  of  course  of  little*  use,  they  are  purchased  rather  as  curi- 
osities than  otherwise.  There  are  also  some  manufactures  of  a  like 
nature  in  France.f 

XXIX.  Some  of  the  Indian  tribes  west  of  the  Rocky  Mountains 
make  use  of  various  colored  shells,  ground  to  an  oval,  or  nearly 
round  shape,  as  a  circulating  medium.  The  same  use  is  made  by 
the  Indians  of  the  eastern  coast  of  wampum,  or  strings  of  beads  cut 
from  the  Venus  mercenariaj  (Linn.)  and  other  shells,  as  well  for  a 
register  of  events,  or  history  of  their  nation.  Tbe  Indians  likewise 
use  the  wampum  as  instruments  of  treaty,  and  as  speech  heltSy  or  let- 
ters to  convene  a  meeting  of  the  Sachems,  when  such  is  required  for 
consultation.  I 

The  New  Zealanders  use  shells  and  beads  of  tnother-of-pearl  as 
necklaces,  bracelets,  and  amulets,  and  also  stud  their  baskets  and 

•  At  the  October  Pair,  1836,  a  diploma  was  granted  by  this  Society  "  for  a  beau- 
tiful shell  miniature  church."    Journal  of  the  Am.  Institute,  Vol  ii.  p.  196. 

t  Hon.  Keppel  Craven's  Tour  through  the  Southern  Provinces  of  Naples,  p. 
184.    Hughes'  History  of  Barbadoes,  &c. 

t  Hunter's  Manners  and  Customs  of  several  Indian  Tribes,  p.  303.  Marshall^ 
Life  of  Washington,  2d  ed.  Vol.  i.  notes,  p.  3—4. 


Digitized  by  VjOOQIC 


On  Chemical  J^Tamendaiure.  i  S69 

•proDS  whb  the  same.^  Being  beautiful,  tod  easily  obtained ,  we 
find  shells  used  by  most  savage  nations  as  ornament^,  and  frequently 
as  instrunoents  and  utensils  for  cutting  with,  drinking  from,  &c. 

XXX.  The  Brehmins  of  Hindoostan  make  their  astrononrtical 
observations,  by  means  of  shells  arranged  before  them  on  the  ground, 
and  the  Egyptians  and  even  the  ancient  Greeks  are  said  to  haVe 
used  shells  in  counting  and  calculations.f 

XXXI.  At  Mobile,  shells  are  used  in  mending  tlie  roads,  for  which 
purpose  they  are  said  to  answer  well. 

XXXII.  By  some  of  the  aborigines  of  the  coast  of  South  Amer- 
ica, a  large  bivalve,  full  of  grain,  was  buried  with  the  body,  to  feed 
it  during  its  travels  to  the  next  world. 

XXXIII.  The  stony  operculum  of  some  species  of  East  Indian 
Turboj  are  used  in  this  country  as  '  eye  stones^^  to  remove  dust,  etc. 
from  the  eye. 

XXXIV.  Bivalves  were  used  by  the  Greeks  and  Romans  in  the 
ostracism,  the  name  of  the  person  to  be  banished  being  written  on 
the  shell.  Whether  the  Romans  ever  made  use  of  shells  for  this 
purpose  has  been  doubted  ;  though  at  first  they  perhaps  might,  and 
afterwards  only  the  earthenware  tiles,  to  which  the  Greek  name 
oai^xoy  was  transferred. 


Art.  rV. — Criticisms  and  suggestions  respecting  Nomenclature;  by 
Robert  Hare,  M.  D.,  Prof,  of  Chem.  in  the  Univ.  of  Pennsyl- 
yania.    Also,  a  letter  from  the  celebrated  J.  J.  Berzelius.| 

TO   TUfi   EDITORS  OP  THE  JOURNAL   OP   PHARMACY. 

Philadelphia,  March  4, 1837. 
Dear  Sirs — In  September,  1 833, 1  published  in  your  Journal^  to- 
gether with  some  encomiums  upon  the  treatise  of  Chemistry  by  the 
celebrated  Berzelius,  certain  objections  to  his  nomenclature,  and 
some  suggestions  respecting  a  substitute,  which  I  deemed  to  be  pre* 
ferable.  In  the  following  June  I  addressed  a  letter  to  Professor 
Silliman  upon  the  same  topics,  in  which  my  criticisms  and  sugges- 


•  Cook's  Voyages,  3d  ed.  4to,  Vol.  i.  p.  219,  Sue,  where  plates  of  these  articles 
are  given. 

t  Playfair  on  the  astronomy  of  the  Brehmins,  in  Transactions  of  Royal  Society 
of  Edinburgh,  Vol.  ii.  p.  135.    Herodotns,  lib.  ii.  cap.  36. 

t  Copi^  from  the  Aiaerican  Joamal  of  Pharmacy,  April,  18S7. 
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tioDs  were  amplified  and  corrected  in  obedience  to  more  mature  re- 
flection. A  prinied  copy  of  that  letter  having  been  sent  by  me  to 
Berzelius,  I  received  in  answer  an  epistle,  of  which  I  furbish  you 
widi  a  translation. 

Since  the  period  of  that  correspondence,  so  demonstrative  of  can- 
dor and  good  feeling  on  tbe  part  of  the  great  Swedish  chemist,  I 
have  published  two  editions  of  ray  Compendium  of  Chemistry,  in 
which  I  have  pursued  a  course  corresponding  with  my  criticisms 
above  alluded  to.  I  am  therefore  desirous,  in  addition  to  the  letter 
of  Berzelius  to  lay  before  the  public  a  recapitulation,  a  review,  and 
aif  additional  explanation  of  the  grounds  upon  which  I  have  ventured 
to  employ  a  language,  and  an  arrangement  inconsistent  with  the  prac- 
tice and  opinions  of  a  chemist  by  whose  authority  in  other  lespects 
I  am  usually  influenced.  But  before  proceeding  with  the  ungra- 
cious task  of  endeavoring  to  establish  the  correctness  of  my  views 
in  opposition  to  those  of  my  friend,  I  feel  that  it  will  be  no  more 
than  justice  to  repeat  an  acknowledgment,  already  made  in  my  text 
book,  that  if  De  Bonsdorff,  myself,  and  others  are  right  in  consider- 
ing the  double  salts  of  Berzelius  as  simpk  salts,  it  is  to  the  light 
affi>rded  by  his  investigations,  that  we  owe  the  power  of  seeing  the 
subject  correctly.  I  believe  the  idea,  that  any  other  body  besides 
oxygen  could  produce  both  acids  and  bases  capable  of  forming  salts, 
originated  with  Berzelius,  in  the  instance  of  sulphur. 

Recapitvlaiion  and  review  of  the  grounds  of  his  deviating  from  the 
language  and  arrangement  of  Berzelius^  and  other  distinguished 
chemists  ;  with  some  additional  explanations  and  suggestions^  by 
R.  Hare,  M.  D.,  Professor  of  Chemistry  in  the  University  of 
Pennsylvania. 

According  to  the  Berzelian  nomenclature,  bodies  which  produce 
salts  by  a  union  with  radicals  are  called  halogen  or  salt  producing 
bodies^  while  those  which  with  radicals  form  both  acids  and  bases, 
capable  by  their  union  of  constituting  salts,  are  called  amphigen  bodies 
or  both  producers.  Salts,  produced  by  the  first  mentioned  class  are 
called  haloid  salts ;  those  produced  by  the  other  are  called  amphide 
salts. 

I  objected  to  this  classification,  that  the  words  salt^  add  and  base^ 
were  broad,  vague  and  unsettled  in  their  acceptation,  having,  by 
chemists  in*genera],  and  especially  by  Berzelius,  been  employed  to  de- 
signate substances  differing  in  composition,  and  extremely  discordant 
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hi  their  properties;  that  no  method  ofdefiniog  a  salt  had  been  devised, 
which  l^td  not  been  founded  either  on  properties  or  eomposition ;  that 
is  the  nomenclature  of  Berzelius  properties  were  disregarded,  since 
among  his  haloid  and  arophide  salts  were  found  substances,  differing 
extremely  in  this  respect.  -Thus,  for  instance,  common  salt  Glauber's, 
salt,  Epsom  salt,  vitriolated  tartar,  and  cream  of  tartar,  were  associated 
with  the  fumbg  liquor  of  Libavius,  the  butyraceous  chlorides  of  zinc, 
antimony,  and  bismuth,  plumbum  comeum,  luna  cornea,  fluor  spar, 
and  the  acid  fluorides  of  silicon  and  boron.  I  objected  also  that 
composition  could  not  be  resorted  to  consistently  with  his  classiflca- 
tioQ ;  since,  agreeably  to  it,  a  salt  might  be  either  a  binary  com- 
pound of  a  halogen  body  with  a  radical,  or  consist  of  two  binary 
compounds,  each  containing  the  same  arophigen  body. 

To  the  terms  acid  and  base^  as  ei^ployed  in  his  nomenclature,  I 
objected,  that  neither  by  the  celebrated  author,  nor  by  any  other 
chemist  had  any  definition  been  adhered  to  which  could,  consistent- 
ly with  his  plan,  restrict  the  meaning  of  those  appellations  to  the  bi- 
nary compounds  formed  by  the  union  of  his  ampbigen  bodies  with 
radicals. 

Acidity  and  basidity^  had  sometimes  been  distinguished  by  an 
appeal  to  properties,  sometimes  to  composition,  but  to  neither  had 
there  been  any  consistent  attention.  In  order  to  demonstrate  the 
total  neglect  of  properties  latterly  displayed,  it  was  only  necessary 
to  contrast  substances  bearing  generally  the  name  of  acids ;  as  for 
instance  sulphuric  acid  with  rock  crystal,  acetic  acid  with  tannin, 
and  prussic  acid  with  margaric ;  or  to  contemplate  simultaneously 
the  admission  of  the  hydracids  formed  with  the  halogen  bodies  into 
the  class  of  acids,  while  alleged  incapable  of  combining  with  bases, 
with  the  exclusion  from  that  class  of  nitrous  acid,  upon  the  plea  of 
the  same  incapacity. 

In  reference  to  neglect  of  composition  in  forming  the  class  of 
acids,  it  will  be  sufficient  to  advert  to  the  association  in  that  class, 
of  compounds  formed  with  radicals  both  by  the  halogen  and  ampbi- 
gen bodies ;  so  that  the  halogen  bodies  are  in  one  case  producers  of 
salts,  m  the  other  producers  of  acids ;  in  one  case  act  as  supporters, 
acidifiers,  or  electro-negative  principles,  in  another  as  radicals  to  the 
comparatively  electro-positive  hydrogen,  pre-eminently  a  radical  by 

*  For  the  use  of  .the  words  basidity  and  salidity,  I  have  do  authority;  but  con- 
ceive that  through  their  analogy  with  acidity,  tlieir  meauing  is  so  obvious  as  to 
make  it  expedient  to  employ  them. 
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the  definitioD  of  that  word  given  in  the  treatise  of  the  diiUogiiidied 
author  of  the  oomeoclature. 

After  stating  toy  objections  to  the  basb  of  the  Berzelian  nomen- 
dature,  I  proceeded  to  mention  those  to  which  I  considered  the  su* 
perstructure  as  liable. 

Having  designated  the  acid  compounds  of  his  arophigen  class,  by 
prefixing  syllables  indicating  their  electro-negative  ingredients ;  hav- 
ing also  in  some  instances,  as  in  those  of  the  fluosilicic,  and  fluobo- 
ric  acids,  adopted  this  course  in  relation  to  halogen  bodies ;  I  objec- 
ted  to  the  use  of  the  word  hydracid,  in  which  the  >  electro-positive 
fadical  is  made  to  act  as  if  coordinate  with  oxygen* 

Moreover,  the  termination  in  ide  having  been  generally  attached 
to  the  electro-positive  condpounds  of  oxygen,  acting  as  bases,  I  con- 
demned the  employment  of  that  termination,  to  distinguish  the  elec- 
tro-negative and  acid  compounds  of  sulphur,  selenium,  and  telluri- 
um. I  considered  it  inconsistent  to  give  precedence  to  the  syllable 
designating  the  radical  in  the  acids  formed  with  hydrogen;  as  in 
hydrochloric,  hydrobromic,  hydriodic,  hydrofluoric,  hydrofluoboric, 
faydrofluosilicic,  preferring  the  terms  chlorohydric,  bronoohydric,  io- 
dohydric,  fluohydroboric,  fluohydrosilicic,  &c.,  in  which  I  have  been 
sanctioned  by  Thenard  and  others. 

I  proposed  a  definition  of  an  acid  and  a  base,  which  I  conceived 
to  be  the  only  one  which  could  be  adopted,  consistently  with  the  use 
made  of  those  words  by  Berzelius,  and  other  distinguished  chemists  ; 
and  advanced  that,  agreeable  to  that  definition,  his  double  haloid 
salts  must  be  considered  as  simple  salts,  severally  formed  of  an  acid 
and  a  base. 

I  objected  to  his  treating  the  words  combustion  and  oxygenation 
as  synonymous. 

Having  thus  made  the  reader  acquainted  with  the  substance  of  mj 
criticisms  upon  the  Berzelian  nomenclature,  I  will  subjoin  his  letter 
in  answer  to  them,  and  will  then  state,  and  ^endeavor  to  justify,  the 
conclusions  at  which  I  have  arrived. 

Letter  from  Prof.  J.  J.  Berzelius  of  Stockholm  to  JR.  Hare^  M.  X)., 

Professor  of  Chemistry  in  the  University  of  Pennsylvania^  acknow^ 

ledging  the  receipt  of  a  communication  respecting  Nomenclature^ 

and  replying  thereto. 

Stockholm,  September  33, 1834. 

Sir — I  am  very  much  obliged  to  you  for  the  remarks,  wbicb^ 

under  the  date  of  June  31st,  you  had  the  friendship  to  communicate 
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to  roe  respecting  the  nomenclature  which  I  ha^e  employed  in  my 
Treatise  of  Chemistry. 

I  perceive  that  having  contemplated  chemical  phenomena  under 
di&rent  points  of  view,  we  differ  as  to  the  nomenclature  which  i» 
die  roost  appropriate  for  their  description.  I  consider  the  combina* 
tions  of  metals  with  chlorine,  bromine,  be.,  as  salts ;  whilst  you,  hi 
accordance  with  Mr.  De  Bondsdorff,  consider  them  as  bases  and 
acids,  capable  of  forming  salts  by  their  union. 

If  it  were  expedient  that  chemical  classification  should  be  depen- 
dent on  the  number  of  simple  bodies  which  enter  into  each  combi- 
nation,  this  idea  of  Mr.  De  Bondsdorff  would  without  doubt  be  pref- 
erable; but  if  attention  be  due  to  the  chemical  properties  which 
characterize  combinations,  we  cilnnot  adhere  to  an  arrangement  foun- 
ded on  the  number  of  the  elements.  Yet  so  essentiaris  it  in  chem- 
istry to  have  reference  to  properties,  that  a  system  of  chemistry  in 
which  common  and  analogous  properties  should  not  affect  the  ar- 
rangement, would  present  a  mass  of  facts  so  chaotic,  that  no  memory 
would  be  competent  to  retain  them.  In  a  system  thus  strictly  con- 
ibrroable  to  the  ideas  of  Mr.  De  Bondsdorff,  cyanogen,  though  ia 
its  properties  resembling  chlorine  or  bromine,  which  are  simple  bod- 
ies, ought  to  be  considered,  also,  as  a  base  or  as  an  acid,  having 
azote  for  its  radical — I  am  persuaded  you  would  not  approve  of  ex- 
tending the  system  of  De  Bondsdorff  so  far;  but  if  it  be  correct,  it 
would  be  inconsistent  not  to  make  this  extension.  ^ 

But  let  us  return  to  the  combinations  of  the  metals  with  chlorine, 
fluorme,  be.,  and  make,  in  imagination,  the  following  experiment* 
Let  us  take  two  portioips  of  caustic  potash,  a  base  in  which  the  batic^ 
characters  are  more  striking  than  in  any  other.  To  one,  let  us  add  a 
sufficiency  of  sulphuric  acid  to  extinguish  entirely  its  baiic  property  ; 
we  shaD  then  have  a  neuural  body  of  a  saline  taste.  Tou  will  admit  it 
to  be  a  salt.  Now  let  us  add  to  the  other  portion,  hydrofluoric  acid. 
At  a  certain  point  the  basic  properties  of  the  potash  will  disappear, 
and  we  shall  have  a  resulting  compound  quite  as  neutral  as  the  sul- 
phate of  potash,  endowed  with  a  saline  taste  entirely  anak)gous  to  thai 
of  the  sulphate.  The  basic  properties  of  the  potash  are  destroyed  by 
the  hydrofluoric  acid,  as  well  as  by  the  sulphuric  acid.  But  you  will 
allege  the  resulting  combination  is  not  a  salt,  but  a  base  which  has  ex- 
changed one  basifier  (oxygen)  for  another  basifier  (fluorine.)  In  proof 
you  may  add  as  rouch  roore  hydrofluoric  acid,  which  combining  with 
the  new  base  will  form  with  it  a  crystallized  salt.     But  this  salt  is  not 
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neutral,  it  has  almost  the  same  acidity  of  taste  as  the  hydrofluoric  acid 
employed.  The  new  base  does  not  destroy  then  the  acid  reaction. 
Let  us  make  a  further  addition  of  sulphuric  acid  to  the  sulphate 
of  potash.  A  salt  equally  acid  will  result^  in  which  the  sulphate  of 
of  potash  acts  the  same  basic  part  towards  the  sulphuric  acid,  as  the 
fluoride  of  potassium  towards  the  hydrofluoric  acid.  Should  it  be 
desired  to  extend  the  comparison  further,  it  will  be  found  that  for 
each  less  electro-positiye  fluoride,  susceptible  of  combination  with  the 
potassic  fluoride,  there  will  be,  wuh  but  very  few  exceptions,  a  cor- 
responding sulphate,  susceptible  of  combination  with  the  sulphate  of 
potash.  The  analogy  is  then  complete,  it  exists  not  only  in  the  per- 
fect neutrality  of  the  two  potassic  salts,  in  their  saline  taste,  hot  also 
in  their  manner  of  forming  combinations  with  other  bodies ;  notwith- 
standing one  of  them,  the  sulphate,  contains  one  element  more  than 
the  other.  If,  instead  of  potash,  potassium  were  employed  to  sat- 
urate our  two  acids,  the  analogy  of  the  operation  in  both  cases, 
would  be  still  more  complete.  The  same  quantity  of  metal  would 
displace  equal  volumes  of  hydrogen.  When  the  visible  results  of 
our  experiments  are  so  perfectly  analogous,  it  b  to  be  presumed  that 
the  invisible  process  which  we  do  not  see,  may  also  be  perfectly 
analogous,  and  that  if  facts  exactly  alike  are  explained  diflSsrently, 
there  must  be  a  defect  in  the  explanation.  If,  for  instance,  the  true 
electro-chemical  composition  of  the  sulphate  of  potash  should  not  be 
KO-f  SO',  as  is  generally  supposed,  but  K+SOS*  and  it  appears 
very  natural  that  atoms,  so  eminently  electro-negative  as  sulphur  and 
oxygen,  should  be  associated,  we  have,  in  the  salt  in  question,  potas- 
sium combined  with  a  compound  body,  which,  like  cyanogen  in 
K+C'  N,f  imitates  simple  halogen  bodies,  and  gives  a  salt  with 
potassium  and  other  metals.  The  hydrated  oxacids,  agreeably  to 
this  view,  would  be  then  hydracids  of  a  compound  halogen  body, 
from  which  metals  may  displace  hydrogen,  as  in  the  hydracids  of 
simple  halogen  bodies.  Thus  we  know  that  SO',  that  is  to  say, 
anhydrous  sulphuric  acid,  is  a  body  whose  properties,  as  respects 
acidity,  diSkv  from  those  which  we  should  expect  in  the  active  prin- 
ciple of  hydrous  sulphuric  acid. 

•  In  the  Berzelian  symbols,  K  stands  for  kaliDm,  or  potassium,  S  for  solphur, 
O  for  oxygen,  and  O'  for  three  atoms  of  oxygen,  O*  for  four  atoms  of  oxygen. 

t  That  is  to  say,  if  the  salt  called  sulphate  of  potash,  be  considered  as  compoond 
of  potassium,  and  a  qnadroxide  of  solphnr,  instead  of  being  viewed  as  a  protoxide 
of  potassium,  or  potash,  and  tritoxide  of  sulphur,  or  sulphuric  acid.  This  is  the 
formula  for  cyanide  of  potassium,  consisting  of  potassium,  K,  and  cyanogen,  or 
two  atoms  carbon  and  one  of  nitrogen,  Ca  N. 
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The  difference  between  the  oxysalts,  and  the  halosalts  is  very  ea« 
sily  illustrated  by  formulas.  In  K|FF — fluoride  of  potassium,  there 
is  but  one  single  Dne  of  substitution,  that  is  to  say,  that  of  K|FF, 
whilst  in  KOOOOS  (sulphate  of  potash)  there  are  two,  KIOOOOS 
and  KOjOOOS  of  which  we  use  the  first  in  replacing  one  metal  by 
another,  for  instance,  copper  by  iron ;  and  the  second  in  replacing 
one  oxide  by  another. 

I  do  not  know  what  value  you  may  attach  to  this  development  of 
the  constitution  of  the  oxysalts  (which  applies  equally  to  the  sulpho- 
salts  and  others:)  but  as  to  myself,  I  have  a  thorough  conviction^ 
that  there  is  therein,  something  more  than  a  vague  speculation ;  since 
it  unfolds  to  us  an  internal  analogy  in  phenomena,  which,  agreeably 
to  the  perception  of  our  senses,  are  externally  analogous.  If  these 
phenomena  are  to  be  considered  agreeably  to  th^  ideas  of  Mr.  De 
Bondsdorff,  how  does  it  happen  that  sulphur,  phosphorus,  arsenici 
and  other  radicals  of  the  strongest  oxacids,  when  united  with  chlorine, 
bromine,  iodine,  &C.,  do  not  combine  with  chlorides,*  bromides, 
&c.,  of  the  metals  of  the  alkalies  and  of  the  earths ;  whilst  the  chk>- 
ride  and  bromide  of  potassium  combine  easily  with  those  of  magne- 
sium, iron,  and  manganese.  Should  then  the  chloride  of  magnesium, 
or  that  of  manganese,  be  a  stronger  acid  than  the  chloride  of  sulphur, 
or  chloride  of  phosphorus  ?  How  is  it  consistent  with  these  ideas 
that  we  can  obtain  crystallized  salts  as  well  with,  as  without  water, 
of  combination,  composed  of  chloride  of  calcium  and  of  oxalate,  or 
of  acetate  of  lime  ?  Should  the  oxysah  be  here  the  acid,  or  the 
base  ?  1  have  now  displayed  to  you,  the  considerations  which  have 
^ided  me,  and  which  I  think  are  not  destitute  of  foundauon* 

I  cheerfully  admit  that  it  Ivould  be  preferable  to  ^mpk>y  the  word 
chlorohydric,  instead  of  hydrochloric.  My  mouve  for  retaining  this 
last,  is,  that  I  have  ventured  to  propose  a  new  nomenclature  in  t 
language  foreign  to  me,  in  which  it  was  inexpedient  to  make  changes 
which  could  be  avoided  without  inconvenience.  I  also  agree  with 
you,  .that  we  ought  not  to  use  combustible  and  oxidable,  as  having 
the  same  meaning.  I  have  deserved  your  strictures  for  this  incon- 
sistency in  my  language  ;  but  I  must  stiggest  as  an  apology,  that  the 
two  words  were  formerly  used  as  synonymous,  and  that  the  work, 
in  which  you  have  recently  noticed  this  oversight,  was  first  published 
in  1806,  having  been  from  time  to  time  remoulded  for  new  editions, 

♦  I  have  translated  chlorure,  flaonire,  bromnre,  by  chloride,  fluoride,  and  bro- 
mide, agreeably  to  the  practice  of  the  British  chemists. 
Vol.  XXXIL— No.  2.  34 
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without  its  having  been  possible  to  eradicate  all  that  has  not  kept 
pace  with  the  progress  of  science. 

Accept  the  assurance  of  my  perfect  esteem,  and  of  the  sentiments 
of  sincere  friendship  with  which  I  have  the  honor  to  be,  Yours,  &c. 

An  Examination^  by  the  Author  of  this  Article^  of  the  Suggestions 
in  the  preceding  Letter  o/^Berzelius,  and  how  far  the  Objections 
.  made  to  his  JSTomencIature  are  therein  answered. 

So  far  as  my  strictures  were  founded  on  the  alleged  di^ulty  of 
defining  the  terms  acid,  salt  and  base,  in  any  mode  consistent  with 
his  classifiqation,  they  are  not  met  by  any  facts  or  reasoning  in  the 
mulch  esteemed  letter  of  my  illustrious  correspondent.  The  imprac* 
ticability  of  defining  a  salt,  he  does  not  deny ;  and  with  great  candor 
be  admits  that,  in*his  definiton  of  acidity,  he  has  not  been  consistent* 
He  concedes  that  it  would  be  preferable  to  give  the  syllable,  indica- 
ting the  electro-negative  ingredient,  the  precedence,  as  nothing  but 
unwillingness  to  innovate,  prevented  him  from  pursuing  that  course. 

He  acknowledges  that  as.  combustion,  in  many  instances,  takes 
place  without  the  presence  of-  oxygen,  the  application  of  the  word 
combustible,  should  not  be  confined  to  bodies  which  are  suscepiibki 
of  oxydizement. 

My  definition  of  acidity  was  as  follows : — 

^^WheUf  of  two  substances  capable  of  combining  vnih  each  other 
$0  as  to  form  a  iertium  quid^*  and  having  an  ingredient  common  to 
them  bothf  one  prrfers  the  positive  the  other  the  negative  pole  of  the 
Voltaic  series f  we  must  deem  the  former  an  acid,  and  the  latter  a 
base.  Also  all  substances  having  a  sour  taste,  or  which  redden  lii- 
WUHS,  must  be  deemed  acids,  agreeably  to  usage^  This  definition  I 
would  now  amend  by  leaving  out  the  last  sentence,  and  substituting 
therefor,  the  following :  Also  when  any  substance  is  capable  offor^ 
ming  a  tertium  quid  unth  any  acid  or  base  agreeably  to  the  preceding 
definition,  it  must  be  considered  as  an  add  in  the  one  case,  a  base  in 
the  other*  The  definition,  thus'amended,  takes  in  the  organic  acids 
and  bases.  In  the  form  in  which  it  was  at  first  proposed,  it  has  not 
been  alleged  defective  by  Berzelius ;  but  he  has  striven  to  show  an 
incongruity  in  the  attributes  of  his  double  salts,  when  contrasted  with 
those  resulting  from  the  union  of  some  of  the  acids  and  bases  of  his 

♦  This  term  teriium  quid  has  been  used  by  chemists,  more  formerly  than  of  late, 
to  designate  a  compound  resulting  from  the  union  of  two  bodies,  but  in  its  proper- 
ties resembling  neither. 
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ampbigen  class;  which  incongruity  is,  in  his  opraion,  a  st^cieot 
reason  for  not  considering  them  as  simple  salts,  and  thenr  ingredients 
as  acids  and  bases,  agreeably  to  the  opinions  of  De  Bondsdorff  and 
myself. 

Berzelius  errs  in  confounding  my  opinions  with  those  of  De  Bona- 
dorff.  However  I  may  have  admired  the  sagacity  with  which  that 
chemise  investigated  the  pretensions  of  some  haloid  salts  to  certain 
attributes  of  acidity  or  alkalinity ;  in  my  letter  on  the  Berzelian  no- 
menclature, I  signified  my  unwillingness  to  rest  my  opinions  upon  a 
basb  so  narrow,  as  that  which  he  had  endeavored  to  establish.  I 
stated  that  I  did  not  deem  it  necessary  to  appeal  to  his  excellent  ob- 
servations, proving  certain  attributes  of  acidity  to  exist  in  one  case, 
those  of  alkalinity  in  the  other.  I  alleged  my  definition  to  be  foun- 
ded on  the  conviction  that  the  property  of  aflfecting  vegetable  colors, 
on  which  that  sagacious  chemist  lays  so  much  stress,  has  not  latterly, 
been  deemed  necessary  in  acids;  and  that  in  bases  never  was  requir- 
ed. As  respects  them,  it  only  served  as  a  mean  of  subdivision  be- 
tween alkaline  oxides  and  other  oxibases. 

I  am  at  a  loss  to  discover  in  what  part  of  my  letter  there  was  any 
language  which  could  convey  the  erroneous  impression,  that,  in  de- 
fining acids  and  bases  I  proposed  to  overlook  properties,  and  to  be 
regulated  by  attention  to  the  number  of  atoms  in  a  compound.  Cer- 
tainly nothing  was  more  foreign  to  my  thoughts. 

It  is  assumed  by  Berzefius  that  the  saturation  of  the  fluobase  of 
potassium  by  fluohydric  acid,  cannot  be  considered  as  anak)gous  to 
the  saturation  of  the  oxybase  of  potassium  by  sulphuric  acid ;  be- 
cause the  resulting  compound  is  to  the  taste,  in  one  case  neutral, 
hi  the  other  sour.  In  reply  I  suggested  that  if  the  salidity  of  the  bi- 
borates  and  bicarbonates  was  not  to  be  questioned  on  account  of  their 
alkaline  taste,  nor  that  of  the  protochloride  of  tin  on  account  of  its 
sourness,  it  was  not  consistent  that  the  pretensions  to  salidity  of  the 
floohydrate  of  the'fluobase  of  potassium  should  be  denied  on  account 
of  its  sour  taste.  I  will  now  add  that  if  the  fluosilicate  of  potassium 
be  a  double  salt,  the  fluoride  of  silicon  one  of  its  two  constituents 
must  be  a  simple  salt,  and  yet  it  is  sour.  If  a  simple  salt  may  be 
sour,  why  may  not  a  double  salt  have  this  attribute  ;  and  how  in  fact 
can  its  presence  be  inconsistent  with  salidity  P  Is  not  the  absence  of 
this  characteristic  in  silica  and  tannin,  and  many  other  acids,  as  much 
against  their  claims  to  acidity,  as  its  presence  in  other  compounds  is 
an  objection  to  their  association  with  saline  bodies.     It  is  considered 
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by  Berzelius  an  objection  to  the  views  which  I  have  espoused,  that 
the  halogen  bodies,  while  forming  acids  with  various  metallic  radicals 
which  oxygen  does  not  acidify,  do  not  form  acids  with  sulphur,  phos- 
phorus, and  arsenic  tvhich  oxygen  does  acidify ;  yet  what  is  there  in 
this,  more  difficult  to  reconcile  with  the  established  results  of  chemical 
combinations,  than  in  the  fact  that  oxygen  forms  with  sulphur,  phos- 
phorus, and  arsenic,  strong  acids,  with  hydrogen  water ;  while  with 
hydrogen  the  halogen  bodies  all  form  compounds  which  Berzelius 
describes  as  having  the  highest  pretensions  to  acidity.  The  highly 
active  acid  properties  of  the  fluorides  of  boron  aud  silicon,  would 
lead  us  to  expect  similar  compounds  to  be  formed  by  the  same  rad- 
icals, with  the  other  halogen  bodies,  contrary  to  experience.  Chem- 
istry makes  us  acquainted  with  many  similar  discordances.  How 
is  it  that  oxygen  forms  aeriform  compounds  with  an  extremely  fixed 
body  in  the  instance  of  carbon  ;  while  in  that  of  phosphorus  or  arsenic, 
both  volatilizable,  it  forms  acids  which  are  comparatively  insuscepti- 
ble of  volatilization  ?  Wherefore  does  not  hydrogen  produce  an  acid 
with  phosphorus  and  arsenic,  as  well  as  with  sulphur  ? 

According  to  Berzelius,  all  the  halogen  bodies  produce  with  hy- 
drogen combinations  whic|^  are  as  highly  endowed  with, the  attributes, 
of  acidity,  as  the  strongest  acids  into  which  oxygen  enters  as  a  con- 
stituent. It  is  conceded  in  his  letter  that  his  language  respecting 
these  combinations  cannot  be  reconciled  with  hb  declaratioQ  in  one 
place  that  they  do  not  combine  with  oxybases,  and  in  another  that  a 
body  which  cannot  so  combine  is  not  an  acid.  It  strikes  me,  that 
the  only  way  in  which  the  admitted  inconsistency  of  his  description 
of  these  bodies,  with  his  definition  of  acidity,  can  be  avoided,  is  by 
assuming  that  they  combine  as  acids  with  haloid  bases,  although  'de- 
composed by  oxybases. 

I  will  now  proceed  to  comment  on  a  new  subject  for  consideration, 
presented  in  Berzelius's  letter  in  reply  to  mine. 

It  must  be  evident  that  every  oxysalt,  composed  of  an  oxacid  and 
an  oxybase,  must  consist  of  an  atom  of  each  radical,  and  as  many 
atoms  of  oxygen  as  exist  both  in  ^e  acid  and  in  the  base.  Thus 
sulphate  of  potash  consists  of  an  atom  of  potassium,  an  atom  of  sul- 
phur and  four  atoips  of  oxygen,  and  may  be  represented  either  by 
SOOO  KO  or  SOOOOK. 

Berzelius  in  his  letter  repeats  an  ingenious  suggestion  previously 
advanced  in  his  treatise,  that  SOOOO,  (sulphur  with  four  atoms  of 
oxygen,)  may  act,  as  a  compound  halogen  body  like  cyanogen,  and 
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thus  form  a  salt  by  union  with  an  atom  of  any  radical.  He  conceives 
that  the  apparent  want  of  analogy,  which  induced  him  to  separate 
into  two-classes,  the  amphigen  and  halogen  bodies,  disappears  under 
this  view  of  the  phenomena ;  and  that  his  amphide  salts  might  be  con- 
sidered as  constituted  of  a  compound  halogen  body  and  an  elemen- 
tary radical.  But  however  we  may  admire  the  ingenuity  of  these 
suggestions,  ere,  in  obedience  to  them,  we  extend  the  limits  of  the 
halogen  class,  I  would  request  that  the  word  salt  should  be  defined, 
and  that  it  be  shown  that  consistently  with  any  definition  which  can 
be  devised,  there  is  any  class  of  bodies  in  nature  which  merit  the  ap- 
pellation of  salt  producers.  Before  enlarging  the  superstructure,  let 
it  be  shown  that  the  basement  has  been  well  grounded. 

Berzelius  lays  some  stress  on  the  community  of  efiect,  in  the  evo- 
lution of  hydrogen,  both  by  acids  formed  by  hydrogen  with  halogen 
bodies,  and  by  diluted  hydrous  sulphuric  acid,  as  evincing  a  simili- 
tude of  composition  justifying  the  suggestion  above  quoted  from  him. 
But  I  conceive  that  this  common  result  is  better  explained  by  ascri- 
bing it  to  the  tendency  of  radicals  to  displace  each  other  from  com- 
bination, whether  existing  in  a  simple  or  a  complicated  compound. 
If  water  exists  as  a  base  in  hydrous  sulphuric  acid  ;  as  I  have  else- 
where suggested,  we  may  consider  this  hydrous  acid  as  a  sulphate  of 
the  oxybase  of  hydrogen  ;  and  that  when  it  reacts  with  zinc  or  iron, 
the  proneness  of  hydrogen  to  the  aeriform  state  enables  either  metal 
to  take  its  place,  agreeably  to  the  established  laws  of  affinity. 

It  may  be  proper,  before  concluding,  to  explain  more  particularly 
the  nomenclature  which  I  have  adopted. 

The  amphigen,  and  halogen  bodies  of  Berzelius*  as  they  produce 
acids  and  bases  according  to  my  definition,  are  all  classed  as  basaei- 
gen  bodies.  Of  course  oxygen,  chlorine,  bromine,  iodine,  fluorine, 
cyanogen,  sulphur,  selenium  and  tellurium,  are  included  inthis  class* 

The  general  designation  of  a  binary  compound  of  a  basacigen 
body,  is  the  termination  in  ide  ;  the  special,  the  termination  in  ocuf, 
when  the  compound  acts  as  an  acid,  in  bascj  when  it  acts  as  a  base. 

Hence  an  oxide,  may  be  an  oxacid,  or  an  oxybase ; 


a  chloride, 
a  bromide, 
an  iodide, 
a  cyanide, 
a  sulphide, 
a  selenide, 
a  teUuride, 


a  chloracid, 
a  bromacid, 
an  iodacid, 
a  cyanacid, 
a  sulphacid, 
a  selenacid, 
a  telluracid. 


or  a  chloribase ; 
or  a  bromibase ; 
or  an  iodobase ; 
or  a  cyanobase ; 
or  a  sulpbobase ; 
or  a  selenibase ; 
or  a  telluribase ; 
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Compounds  which  consist  of  radicals  only,  are  distinguished  by  the 
term  urei  equivalent  to  the  French  ure.  Hence  carburet,  phosphuretf 
ioruretj  sUicurety  fyc. 

Of  any  two  binary  compounds  containing  each  the  same  basaci- 
gen  body  and  forming  one  compound,  the  more  electro-negative  is 
an  acid,  the  other  a  base.  Hence  all  the  electro-negative  haloid 
compounds  in  the  Berzelian  double  salts,  are  acids,  and  the  electro- 
*  positive,  bases.  Where  there  are  two  such  compounds  one  contain* 
ing  one  basacigen  atom,  the  other  two  atoms  or  one  and  half,  the 
former  has  a  termination  in  on«,  the  latter  in  ic.  As  for  instance  the 
Morureplatinosopotassique  of  Berzelius,  is  a  compound  of  chloro^ 
plaiinout  add,  and  the  chlorobase  of  potassium,  and  is  the  cUoro^ 
platinite  of  potassium.  The  chlorureplatinico-potassique  of  the 
same  author,  is  the  chloroplatinate  of  potassium.* 

By  analogy  the  intelligent  reader  may  easily  make  these  examples 
a  clue  to  designate  any  other  of  the  double  salts  of  Berzelius  so  as  to 
accord  with  the  plan  in  question.  He  may  have  a  bromoplatinate, 
or  brombplatinite,  a  iodoplatinate  or  iodoplatinite,  a  fluoplatinattj 
fyc;  or  exchanging  the  radical  a  chloroaurate  or  MoroaurUe,  a  bro^ 
moaurate  or  bromoaurite,  fyc. 

The  terms  amphigen  and  halogen  being  employed  both  from  ex- 
pediency, and  in  honor  of  their  author,  we  may  use  his  terms  hal- 
oid and  amphide,  to  distinguish  the  acids  or  bases  severally  formed 
by  these  classes,  the  abbreviations  halo  and  amph,  being  employed 
in  composition.  Thus  I  designate  the  acids  formed'  by  the  halogen 
bodies  with  hydrogen,  as  halohydric  acids ;  those  formed  with  that 
radical  by  the  amphigen  bodies,  as  amphydric  acids.  As  the  same 
radical  will  in  other  cases  be  found  to  form  acids  with  several  of  the 
halogen  bodies,  platinum  for  instance,  the  acids  thus  produced,  may 
be  called  haloplatinic  aids ;  or  if  gold  were  the  radical,  they  would 
be  called  haloauric  acids.    These  examples  will  suggest  to  the  chem- 


*  In  designating  salts  of  the  metals  proper,  as  for  instance,  the  nitrate  ofmercu' 
ry ;  the  idea  of  the  oxydisement  of  the  melal  is  always  understood,  allhongh  asu- 
idly  not  expressed.  In  the  instance  above  cited,  we  actually  mean  the  nitrate  of 
the  oxide  or  oxybase  of  mercury.  By  analogy,  I  here  use  the  term  cMoroplaiinate 
of  potassiuTrif  for  chloroplatinate  of  the  chlorobase  of  potassium.  It  is  in  faqt,  well 
known  to  chemists,  that  acids  do  not  unite  directly  with  metals.  The  only  alleg- 
ed exception  to  this  rule,  of  which  I  have  any  knowledge,  is  that  of  tellnriam  and 
sulphuric  acid.  It  is  inferred,  therefore,  that  when  an  acid  is  combined  with  a 
metal,  the  latter  must  exist  in  the  state  of  a  base  formed  with  the  basacigen  body 
-which  enters  into  the  composition  of  the  acid. 
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ical  reader  a  series  of  names,  as  for  losUDce  haloargeniiCf  Aofocti- 
priCf  halostanniCf  halopalladic. 

I  consider  prussian  blue  as  a  cyanoferrite  of  the  cyanobase  of  iron^ 
or  briefly  a  cyanoferrite  of  iron.  The  diversity  of  properties  which 
enables  two  cyanides  of  iron  to  exist  in  combination  in  this  cyanofer- 
rite, one  as  an  acid,  the  other  as  a  base,  is  on6  among  many  other 
instances  in  which  compounds  constituted  of  the  same  elements  in 
ti\e  same  ratio,  have  different  properties,  and  are  said  in  consequence 
to  be  isomeric,  or  to  afford  cases  of  isomerism. 

The  salt  designated  by  Berzelius  as  the  '^  cyanureferroso^potass^ 
iqine^^  is  the  well  known  test  for  iron  heretofore  called  ferroprussiate 
of  potassa ;  under  the  idea  that  it  consisted  of  prussic  acid,  iron,  and 
potassa.  As  the  prussic  acid  was  viewed  at  the  same  time  as  a  com- 
pound of  hydrogen  and  cyanogen,  the  ferroprussic  acid  was  consid- 
ered as  a  compound  of  cyanogen,  hydrogen,  and  iron.  According 
10  Berzelius,  the  supposed  ^erroprti^na^e  is  a  compound  of  a  ^^pro^ 
tocyanure*^  of  iron,  and  a  ^^cyanure  oi potassium  f^  each  being  a  sim- 
ple haloid  salt,  and  the  aggregate  a  double  '*  cyfinure.'^*  Agreeably 
to  my  nomenclature,  the  ^^protocyanure ''  of  iron  is  considered  as  cy- 
anoferrous  acid,  and  the  *'  cyantire"  of  potassium  as  a  cyanobase  ; 
the  aggregate  being  a  cyanoferrite  of  the  cyanobase  of  potassiun^  but 
designated  briefly  as  a  cyanoferrite  of  potassium. 

I  infer  that  the  ^^ferroprussic**  acid  is  analogous  in  constitution  to 
the  triple  compound  of  fluorine,  silicon  and  hydrogen,  improperly  call- 
ed hydrofluosilicic  acid ;  and  that,  consistently  with  the  hypothetical 
views  under  which  the  latter  received  its  name,  the  former  should  be 
called  hydrocyanoferric  acid.  Even  admitting  the  correctness  of  the 
hypothetical  impression,  to  which  I  have  alluded,  agreeably  to  whicb 
such  compounds  are  acids  with  a  double  radical,  I  urged  that  the  ap- 
pellations of  such  compounds  should  be  so  altered  as  to  give  prece- 
dency to  the  electro-negative  ingredient.  Hence  the  one  would  be 
called  cyanohydroferric  acid ;  and  the  other,  fluohydrosilicic  acid. 
But  in  my  letter  to  Prof.  Silliman,  already  cited,  I  advanced  a  new 
hypothesis  respecting  the  constitupon  of  the  fluohydrosilicic,  and 
fluohydroboric  acids.  I  suggested  that  they  should  be  considered  as 
compounds  in  which  the  fluorides  of  silicon  or  boron  acted  as  acids, 
the  fluoride  of  hydrogen  as  a  base.  Consistently  with  that  doctrine,  I 
would  consider  the  protocyanide  (or  ^^cyant^re")  of  iron  in  the  alleged 
ferroprussic  acid,  as  acting  as  cyanoferrous  add,  the  cyanide  of  Ay- 
drogen  {prussic  acid)  as  a  cyanobase  forming,  by  their  union,  a  cya- 
noferrite of  hydrogen. 
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As  compounds,  consistiDg  of  a  basacigen  body,  hydrogen  and  a 
rajdical,  do  not,  when  presented  to  bases,  enter  into  connbination  ;  but 
are  on  the  contrary,  decomposed  so  as  to  allow  another  radical  to 
take  place  of  their  hydrogen,  it  is  inconsistent  with  chemical  law,  as 
stated  by  Berzelius,^  or  my  definition  of  acidity,  (page  9,)  to  desig- 
nate them  as  acids. 

I  have  called  the  electro-negative  ^*  proiocyanure^^  of  iron  of  Ber- 
zeltus,  cyanoferrot£5  acid,  because  there  is  *'  sesquicyanure"  in  the 
*^  cyanureferrico-poiassique*^  of  that  author,  which  by  analogy  with  the 
nomenclature  of  the  oxacids,  is  entitled  to  the  appellation  of  cyano- 
ferric  acid. 


Art.  V. — Description  of  an  Electrical  Machine,  toith  a  Plate  four 
feet  in  diameter,  so  constructed  as  to  be  above  the  Operator: 
also  of  a  Battery  Discharger  employed  therewith:  and  some  Ob^ 
servations  on  the  Causes  of  the  Diversity  in  the  Length  of  the 
Sparks  erroneously  distinguished  by  the  terms  Positive  and  Neg' 
ative  ;  by  R.  Hare,  M.  D.,  be.  &c.  &;c. 

The  opposite  engraving  represents  a  machine  with  a  plate  four 
feet  in  diameter,  which  I  have  recently  constructed  so  as  to  be  per- 
manently affixed  to  the  canopy  over  the  table  of  my  lecture  room. 

This  situation  I  have  found  convenient  even  beyond  my  expecta- 
tions, as  the  machine  is  always  at  hand,  yet  never  in  the  way.  In 
lecturing,  with  the  aid  of  a  machine  on  the  same  level  with  the  lec- 
turer, one  of  two  inconveniences  is  inevitable.  Either  the  machine 
will  occasionally  be  between  him  and  a  portion  of  the  audience,  or 
he  most  be  between  a  portion  of  the  audience  and  the  machine. 
Situated  like  that  which  I  am  about  to  describe,  a  machine  can  nei- 
ther hide  the  lecturer,  nor  be  hidden  by  him.  With  all  its  power 
at  his  command,  while  kept  in  motion  by  an  assistant,  he  has  no 
part  of  it  to  reach  or  to  handle  besides  the  knob  and  sliding  rod  of 
the  conductor,  which  are  in  the  most  convenient  situation. 

The  object  of  this  machine  being  to  obtain  a  copious  suppl/  of 
electricity  for  experiments,  in  which  such  a  supply  is  requisite,  it 
was  not  deemed  necessary  to  insulate  the  cushions  and  the  axis,  as 
in  the  electrical  plate  machine  which  I  employ  for  experiments  re- 
quiring insulation.f 

♦  Traite,  page  41,  vol.  ii. 

t  See  this  Journal  for  1828,  vol.  vii,  p.  108 ;  or  London  Phil.  Mag.  for  1823,  vol. 
xziii,  p.  8. 
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The  prime  conductor  is  supported  and  insulated  by  means  of 
wooden  posts  covered  by  stout  bell  glasses,  so  that  the  summits  of 
the  latter  are  between  those  of  the  posts  and  the  inner  surfaces  of 
caps  attached  to  the  conductor.  By  these  means  the  glass  is  sub- 
jected to  pressure,  but  is  liable  to  no  strain.  Such  a  support  com- 
bines the  advantages  both  of  wood  and  glass.  At  C  C,  are  the  col- 
lectors. R  represents  a  sliding  rod,  which  may  be  drawn  out  to 
'  such  an  extent  as  to  be  brought  in  contact  with  any  apparatus  pla- 
ced under  it  upon  the  table.  In  fact,  the  large  rod  in  which  the  rod 
R  slides  may  be  slipped  up  to  any  elevation  through  the  hole  in  the 
brass  ball  which  sustains  it. 

Dr.  Harems  Battery  Discharger  for  deflagrating  wires. 


The  instrument  represented  by  the  preceding  figure,  is  employ- 
ed by  me  in  lieu  of  Henley's  universal  discharger ;  being  better 
adapted  to  my  apparatus,  and  mode  of  operating.  Two  brass 
plates,  S  S,  are  secured  to  the  pedestal  by  a  screw  bolt  N, 
which  passes  though  a  hole  made  in  each,  Qear  one  extremity : 
the  plates  are  thus  allowed  a  circular  motion  about  the  bolt,  so 


Digitized  by 


Google 


Dr.  Barest  Electrical  Machine,  fyc.  275 

as  to  be  set  in  one  straigbt  line,  or  in  any  angle  with  each  other. 
On  one  of  the  plates  near  the  extremity  not  secured  by  the  bolt,  a 
brass  socket  is  soldered,  into  which  a  glass  column  C  is  cemented, 
surmounted  by  a  forceps.  At  the  corresponding  end  of  the  other 
plate,  there  is  a  brass  rod  R,  perpendicular  to  the  plate,  and  par- 
allel to  the  glass  column.  This  rod  is  also  furnished  with  for- 
ceps. Between  these  forceps,  and  those  at  F,  supported  and  insu- 
lated by  the  glass  column  C,  a  wire  is  stretched,  which  may  be  of 
various  lengths,  according  to  the  angle  which  the  plates  S  S  make 
with  each  other.  The  pedestal  should  be  metallic,  or  have  a  metallic 
plate  at  bottom,  in  communication  with  the  external  coating  of  the 
battery.  This  being  accomplished,  it  is  only  necessary  to  charge 
the  battery,  without  subsequently  breaking  the  communication  be- 
tween the  inner  coatings  of  the  jars,  and  the  prime  conductor,  by 
which  the  charge  is  conveyed.  In  that  case,  touching  the  conductor, 
is  equivalent  to  a  contact  with  the  inner  coatings  of  the  jars,  so  far 
as  electrical  results  are  concerned.  Hence,  by  causing  one  of  the 
knobs  of  the  discharger  D,  with  glass  handles,  to  be  in  contact  with 
the  insulated  forceps  F,  and  then  approximating  the  other  knob  to 
the  prime  conductor  B,  the  charge  of  the  battery  will  pass  through 
the  wire  W,  as  it  cannot  descend  by  the  glass  column,  nor  reach  the 
operator  through  the  glass  handles.  These  should  be  longer  than 
represented  in  the  cut. 

I^^g^ig^og  or  erratic  spark,  contrasted  with  the  short  straight 

spark. 

"  Th€  cause  of  this  difference  between  the  lengths  of  the  two  electricities,  we 
have  no  means  of  explaining." — ThoimoWs  work  on  Heat  and  ElectriciPy.    ' 

The  object  of  the  engraving  on  the  following  page  is  to  represent 
the  different  forms  and  lengths  of  the  electric  spark,  which  take 
place  between  a  large  and  a  small  ball,  accordingly  as  they  are  made 
negative  or  positive.  The  long  and  zigzag,  or  erratic  spark  A  takes 
place  between  a  small  ball  attached  to  the  positive  pole,  and  a  large 
one  associated  with  the  negative  pole.  The  short  straight  spark  B 
is  elicited  under  circumstances  the  revei*se  of  those  just  mentioned* 
They  are  repiresented  as  simultaneous,  but  with  the  same  machine, 
can  of  course,  only  be  obtained  in  succession. 

In  no  respect  do  the  phenomena  of  mechanical  electricity  appear 
voate  favorable  to  the  Frankllnian  theory,  and  more  inexplicable, 
according  to  the  doctrine  of  two  fluids,  than  in  the  diversity  of  the 
electrical  spark  in  passing  between  a  small  and  a  large  metallic  ball, 
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according  to  the  manner  in  which  the 
balls  are  associated  with  the  positive  ' 
or  negative  poles  of  the  machine. 
When  the  small  ball  is  attached  to 
the  positive  pole,  the  spark  is-  long, 
comparatively  narrow,  and  of  a  zig- 
zag shape,  such  as  lightning  is  often 
seen  to  assume ;  but  when  the  situa- 
tion of  the  balls  is  reversed,  the  spark 
is  straight  and  thick,  not  one  third  as 
long,  and  nothing  of  a  zigzag  shape 
can  be  observed  in  it. 

According  to  the  Franklinian  the- 
ory, when  any  body  is  more  highly 
charged  with  electricity  than  the  ad- 
joining bodies,  the  excess  of  the  fluid 
is  attracted  by  them,  while  it  is  inad- 
equately repelled  by  the  inferior  quan- 
tity of  the  electric  fluid,  with  which 
they  are  imbued.  It  follows  that  when 
a  small  globe  is  made  positive  in  the 
neighborhood  of  a  large  one,  the  ex- 
cess of  electric  matter  in  the  former, 
is  attracted  by  all  the  negatively  ex- 
cited metal  in  the  latter.  When  the  small  globe  is  made  negative 
the  metal  of  which  it  consists  attracts  all  the  electric  matter  in  the 
large  globe.  Hence  there  is  this  difference  in  the  two  cases ;  the 
smalt  globe  being  positive,  a  comparatively  small  movable  mast  of 
electric  matter,  is  attracted  by  a  large  immovable  mass  of  metal :  the 
small  globe  being  made  negative,  a  large  m^ovable  mass  of  electric 
matter  is  attracted  by  a  small  immovable  mass  of  metal.  The  charge 
being  in  both  cases  the  effect  of  the  same  machine ;  the  attractive 
power  must  be  as  great  in  one  case  as  in  the  other.  The  forces  by 
which  the  masses  are  actuated  being  therefore  equal,  it  is  quite  rea- 
sonable that  the  greatest  projectile  power  should  be  attained,  when 
the  small  mass  is  movable.  In  that  case,  it  will  require  less  air  to  be 
removed  in  order  to  effect  a  passage. 

There  is  an  analogy  between  the  difference  whiclj  I  suppose  to 
exist  in  the  case  under  consideration,  and  that  which  maybe  observ- 
ed between  the  penetrating  power  of  a  rod  which  is  blunt,  and  one 
which  is  pointed. 
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It  remains  to  show  why  a  large  mass  of  electric  matter  will  be 
discharged  in  a  spark  when  there  is  sufficient  proximity,  although 
that  electric  matter  be  situated  in  the  large  globe,  and  attracted  by 
the  other,  under  circumstances  in  which,  as  above  stated,  it  would 
not  pass  without  that  proximity. 

It  must  be  evident  that  attraction  increases,  as  the  distance  be- 
tween the  bodies  which  exercise  it  lessens.  Of  course  the  attractioo 
of  the  small  globe  must  always  act  more  powerfully  on  those  portions 
of  the  electric  fluid,  which  occupy  the  nearest  parts  of  the  positively 
excited  globe.  But  this  difference  of  distance,  and  consequent  di- 
versity of  attraction,  increases  as  the  globes  are  approximated.  Thus 
that  portion  of  the  electric  fluid  which  sustains  this  pre-eminent  at- 
traction, will  be  accumulated  into  a  conoid  ;  the  acuteness  of  which, 
and  attraction  causing  the  acuteness,  increasing  with  the  proximity, 
there  will  at  last  be  sufficient  projectile  and  penetrative  power  to 
break  throug;h  the  air,  and  thus  open  a  passage  for  the  whole  of  the 
quantity  attracted  by  the  small  negatively  excited  globe. 

When,  by  the  process  last  described,  the  fluid  is  made  to  leap 
through  a  comparatively  small  interval,  by  the  concentrated  attrac- 
tion exercised  by  a  small  negative  ball  upon  the  extensive  surface  of 
the  electric  matter  difl[used  through  a  large  globe,  the  air  does  not 
become  sufficiently  condensed  to  resist  it  before  it  reaches  its  desti- 
nation, and,  of  course,  it  cannot  assume  the  erratic  form  which  would 
arise  from  repeated  changes  in  its  course,  as  in  the  instance  of  the 
long  spark. 

Of  the  Electrical  Brush. 

When  the  machine  is  in  active  operation,  and  the 
prime  conductor  insulated ;  from  a  small  knob  at- 
tached to  it,  as  at  B,  in  the  figure,  the  electricity 
will  be  sent  off,  as  by  the  concomitant  light  to  ex- 
hibit the  form  of  a  luminous  brush,  as  represented 
in  this  figure  at  B.  For  the  production  of  this  phe- 
nomenon, it  is  necessary  that  the  electric  fluid  shall 
be  condensed  into  a  small  prominent  mass,  so  as, 
agreeably  to  the  preceding  explanatioh,  to  have  great 
penetrating  power.  This  it  cannot  possess,  when, 
with  the  same  intensity  in  the  generating  power,  a  large  ball  is  posi- 
tively electrified.  In  that  case,  the  electric  column  presents  a  front 
too  broad  to  procure  a  passage  through  the  surrounding  non-con- 


Digitized  by 


Google 


278  Dr.  Hare's  Electrical  Machine,  fyc. 

dacting  air.  A  small  ball,  negatively  electrified,  can  only  be  pro- 
ductive of  a  difiiise  attraction  for  the  electricity  in  the  atmospheric 
medium  around  it ;  so  that  it  has  less  ability  to  create  any  penetra- 
ting power,  than  when  acting  upon  the  electricity  in  a  comparatively 
large  globular  conductor,  as  in  the  preceding  illustration.  Hence, 
when  the  knob  is  on  the  negative  pole,  it  may  be  productive  of  a 
luminous  appearance  in  its  immediate  vicinity,  where  the  electric 
matter,  converging  from  the  adjoining  space,  becomes  sufficiently  in- 
tense to  be  prckluctive  of  light ;  but  it  does  not  produce  the  striking 
appearance  of  the  luminous  brush. 

As,  agreeably  ^o  Du  Fay's  theory,  the  knob,  whether  vitreously 
or  resinously  electrified,  is  surcharged  with  an  electric  fluid,  the  pro- 
jectile power  ought  to  be  as  great  in  the  one  case  as  in  the  other ; 
and  the  long  spark  and  the  brush  should  be  producible  in  either  case. 

On  some  Inferences  from  the  Phenomena  of  the  Electric  SparlCj  in 
a  recent  work  on  Heat  and  Electricity. 

In  his  valuable  work  on  heat  and  electricity.  Dr.  Thomson  states 
that  if  a  long  spark  be  taken  between  two  knobs,  as  when  severally 
attached  to  the  positive  and  negative  conductors  of  the  electrical  ma- 
chine ;  the  portion  of  the  spark  near  the  positive  knob  edibits  all 
the  characters  of  positive  electricity,  while  the  remaining  portion 
proceeding  from  the  other  knob  displays  all  the  characters  of  nega- 
tive electricity.  Although  the  learned  author  does  not  state  what 
differences  there  are  between  the  different  portions  of  the  spark, 
and  wherefore,  if  any  exist,  he  can,  without  a  petitio  principii,  as- 
sume that  they  are  such  as  to  justify  his  conclusion ;  he  proceeds 
to  allege  that  there  can  be  no  doubt  that  every  spark  consists  of 
two  electricities ;  and  that  these,  issuing  severally  from  their  respect- 
ive knobs,  terminate  their  career  by  uniting  at  the  non-luminous  por- 
tion of  the  spark,  which  is  at  a  distance  from  the  negative  knob  of 
about  one  third  of  the  interval.  Upon  these  grounds  he  infers  that 
the  positive  electricity  occupies  two  thirds  of  the  length  of  the  spark, 
the  negative  one  third. 

I  presume  that,  agreeably  to  the  theory  which  supposes  the  exist- 
ence of  two  fluids,  when  the  equilibrium  between  oppositely  excited 
surfaces  is  restored  by  a  discharge,  whether  in  the  form  of  a  spark  or 
otherwise,  there  must  be  two  jets  or  currents  passing  each  other ; 
the  one  conveying  as  much  of  the  resinous  as  the  other  does  of  the 
vitreous  electricity.    Of  course  no  part  of  a  spark  can  be  more  nega- 
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tive  than  it  is  positive,  nor  more  positive  than  it  is  negative.  Hence 
I  do  not  approve  of  another  suggestion  of  the  same  author,  that  the 
diminution  of  light  near  the  middle  of  the  spark  results  from  the 
combination  of  tlie  different  fluids  at  this  point.  It  appears  to  me 
that  there  is  as  little  ground  for  supposing  the  anion  of  the  fluids  to 
take  place  there  as  elsewhere.  But  admitting  that  the  union  does 
take^ace  as  supposed,  is  this  a  reason  for  the  observed  diminution  of 
light?  Itf  when  isolated,  either  fluid  is  capable  of  emitting  a  brill- 
iant  light,  should  not  their  co-operation  increase  the  effect?  If, 
after  their  union,  they  do  not  shine,  it  can  only  be  in  consequence 
of  their  abandoning,  at  that  moment,  all  the  light  with  which  they 
were  previously  associated.  It  cannot  be  imagined  that  the  light 
accompanying  one  should  neutralize  that  accompanying  the  other. 

In  deflagrating,  by  voltaic  electricity,  a  wire  of  uniform  thickness, 
equally  refrigerated,  the  most  intense  evolution  of  heat  and  light  is 
always  midway. 

In  truth,  the  theory  which  the  learned  author  sanctions,  requires 
two  postulates  so  irreconcilable,  that  unless  one  be  kept  out  of  view, 
the  other  cannot  be  sustained*  It  requires  that  the  fluids  should 
exercise  an  intense  reciprocal  attraction,  adequate  to  produce  chem- 
ical affinity,  and  of  course,  enter  into  combination  when  they  meet, 
and  yet  rush  by  each  other  with  inconceivable  velocity,  not  only 
through  the  air,  but  also  through  the  restricted  channel  afforded  by 
a  small  wire.  If  the  fluids  combine  at  a  point  intervening  between 
the  surfeces  from  which  they  proceed,  what  becomes  of  the  com 
pound  which  they  form  ?  Is  it  credible  that  such  a  compound  would 
afford  no  indication  of  its  existence  ?  But,  again,  how  are  two  sur- 
ftces,  the  one  previously  deprived  of  a  large  portion  of  the  negative 
electricity  naturally  due  to  it,  the  other  made  as  deficient  of  the  posi- 
tive fluid,  to  regain  tbbir  natural  state  ?  By  a  combination  midway, 
the  resinous  and  vitreous  surcharges  might  be  disposed  of,  but  whence 
couid  the  vitreous  and  resinous  deficiencies  be  supplied  ? 

Dr.  Thomson,  in  common  with  the  great  majority  of  modem  chem- 
ists, ascribes  chemical  affinity  to  the  attraction  between  the  two  elec- 
tricities combined  with  ponderable  particles.  As  the  combinations 
between  such  particles  take  place  only  in  definite  proportions,  would 
it  not  be  consistent  that  the  fluids  which  give  rise  to  them,  should 
combine  agreeably  to  those  laws  ?  But  if  the  electrical  cpmpound, 
formed  of  the  vitreous  and  resinous  electricities,  be  decomposable  by 
induction,  as  the  theory  in  question  requires,  its  constituents  must  be 
capable  of  uniting  in  every  proportion. 
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Agreeably  to  the  late  investigations  of  the  celebrated  Faraday, 
equal  quantities  of  the  electric  fluid  are  evolved  by  analogous  chena- 
ical  changes,  in  equivalent  weights  of  different  ponderable  bodies. 
It  may  therefore  be  inferred,  that  in  entering  into  combination  the 
electric  fluid  is  obedient  to  those  laws  of  definite  proportion  which 
regulate  other  substances. 

It  may  be  imagined,  perhaps,  agreeably  to  the  undulatory  theory, 
that  the  undulations  produced  at  the  non-luminous  point  are  such  as 
to  destroy  each  other.  But  this  I  conceive  wduld  be  a  surmise  re- 
quiring proof,  rather  than  a  fact  on  which  to  found  an  opinion. 


Art.  VI. — Of  an  Improved  Barometer  Gage  Eudiometer;  by 
Prof;  R.  Hare,  M.  D.,  &c.  &c. 

Arout  nine  years  ago"*^  I  published  an  account  of  a  hydro-oxygen 
eudiometer,  in  which  the  measurement  of  the  gases  was  efiected  by 
means  of  a  barometer  gage.-  In  the  apparatus  then  employed,  the 
receiver  was  of  glass,  and  was,  of  course,  fragile.  Subsequently  I 
employed  a  stout  iron  bottle  in  lieu  of  the  glass. 

The  essential  constituents  of  this  apparatus  are  an  air  tight  vessel, 
sufficiently  strong,  and  having  screw  apertures  for  the  insertion  of 
valve  cocks,  V  V  V,  a  thermometer  T,  and  a  gal vano. ignition  appa- 
ratasf  W  W ;  also  a  barometer  gage  6,  communicating  by  a  leaden 
tube  with  the  vessel  through  one  of  the  valve  cocks. 

An  air  pump,  pneumatic  cistern  or  trough,  and  reservoirs  for  gas, 
are  necessary  auxiliaries^ 

It  is  an  important  characteristic  of  the  barometer  gage  eudiometer, 
that  it  is  applicable  on  a. much  larger  scale  ^han  any  other.  It  is 
only  necessary  to  make  the  requisite  aperture^,  and  tap  them  for  ap- 
propriate screws,  in  order  to  transfer  the  valve  cocks,  thermometer 
and  ignition  apparatus,  with  all  the  essential  means  of  operating,  to 
any  airtight  cylinder  of  any  size ;  to  a  large  cannon  for  instance,  the 
mouth  being  closed.  The  sources  of  inaccuracy,  if  any  exist,  must 
lessen  in  proportiop  to  the  result,  as  the  quantity  acted  upon  is  aug- 
mented* It  would,  of  course,  be  safer  to  extend  the  cylinder  in 
length  than  in  diameter. 

♦  The  reader  of  the  article  then  published,  will  ejccuse  some  repetition,  as  oth- 
erwise the  apparatus  in  its  improved  form  could  not  be  made  intelligible  to  those 
who  have  not  seen,  or  do  not  remember  the  explanation  then  given. 

t  This  is  the  name  by  which  I  have  designated  it  in  my  text  book. 
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Description  of  the  Gage. 

It  is  well  known,  that  if  a  vertical  glass  tube  communicate,  through 
its  upper  orifice,  with  a  receiver,  while  its  lower  orifice  is  situated 
beneath  the  surface  of  an  adequate  quantity  of  mercury,  in  any  con- 
venient receptacle ;  on  exhausting  the  receiver,  the  metal  will  rise 
in  the  bore  of  the  tube  in  proportion  to  the  quantity  of  air  removed. 
Hence,  if  zero  of  the  ascending  column  of  degrees,  counting  upwards 
from  one  to  ten,  be  placed  on  a  level  with  the  surface  of  the  mercury 
in  the  receptacle  at  the  foot  of  the  gage  tube  G,  the  quantity  of  gas 
liquefied  or  withdrawn  will  be  as  the  number  of  degrees  opposite 
the  surface  of  the  column  of  the  mercury  in  the  gage  tube. 

Again,  supposing  it  were  possible  to  exhaust  the  vessel  perfectly, 
the  column  of  mercury  in  the  gage,  would  attaint  the  height  of  a  well 
filled  Torricellian  tube.     By  having  such  a  tube  by  the  side  of  the 
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gage  tube,  as  represented  at  B  in  the  figure,  its  orifice  communica- 
ting with  the  mercur}'  of  the  same  receptacle,  and  placing  zero  of 
the  descending  column  of  graduations  on  a  level  with  the  surface  of 
the  mercury  in  the  Torricellian  tube,  the  quantity  of  air  in  the  re- 
ceiver will  always  be  as  the  number  of  degrees,  between  the  surface 
of  the  mercury  in  the  gage  and  the  surface  of  the  same  metal  in  the 
Torricellian  tube. 

The  scale  comprises  ten  divisions,  each  containing  ten  subdivisions. 
The  whole  scale  may  therefore  be  estimated  to  divide  the  capacity 
of  a  receiver  into  ten  volumes,  or  into  one  hundred,  whenever  the 
zeros  of  the  right  and  left  hand  columns  of  degrees  coincide  simulta- 
neously, the  one  with  the  surface  of  the  mercury  in  the  receptacle, 
and  the  other  with  that  of  the  Torricellian  column.  But  on  this  it 
were  vain  to  rely,  since  the  altitude  of  the  Torricellian  column  is 
liable  to  vary  while  the  scale  remains  unchanged.  This  difficulty  is, 
however,  easily  surmounted  by  restricting  the  length  of  the  graduated 
part  of  the  scale  to  the  minimum  height  of  the  mercurial  column,  or 
twenty-seven  inches ;  and  employing  an  excess  of  hydrogen  when 
the  quantity  of  oxygen  is  to  be  ascertained,  and  an  excess  of  oxy- 
gen when  the  quantity  of  hydrogen,  or  hydrogen  and  carbon,  are  in 
question ;  the  excess  in  either  case,  being  made  equal  to  the  differ- 
ence between  twenty-seven  inches,  and  the  height  of  the  Torricellian 
column.  With  this  precaution,  the  quantities  introduced  or  with- 
drawn, will  always  be  to  each  other  as  the  changes  which  they  pro- 
duce in  the  column  of  mercury  in  the  gage  tube.  The  rise  of  the 
mercury  in  the  tube,  will  cause  the  surface  of  it  in  the  receptacle  D 
to  be  lower ;  but  the  breadth  pf  this  vessel  is  so  great,  and  the  de- 
scent of  the  mercurial  surface  in  it  is  so  inconsiderable,  that  no  error 
worthy  of  attention  is  thus  created. 

I  ought  to  mention,  that  the  cavity  of  the  gage  tube  ought  to  be 
so  small  in  proportion  to  that  of  the  receiver,  as  to  create  no  error 
worthy  of  attention. 

Description  of  the  Galvano  Ignition  Apparatus. 

An  iron  cylinder,  of  about  an  inch  in  bore,  includes  another  con- 
centric cylinder,  or  tube  of  glass.  A  platina  wire,  which,  by  being 
made  the  subject  of  a  galvanic  discbarge,  is  employed  to  ignite  the 
gaseous  mixture,  occupies  the  cavity  of  the  glass.  Opposite  to  it,  two 
openings  are  made  in  the  iron,  which  serve  for  windows,  enabling  the 
operator  to  see  the  progress  of  the  ignition,  and  consequently,  to  know 
when  to  break  the  galvanic  circuit,  in  order  to  avoid  fusing  the  wire. 
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Method  of  Operating. 

In  the  engraviDg,  a  leaden  tube  is  represented  as  making  a  com- 
munication between  the  gage  tube  and  the  cavity  of  the  iron  bottle, 
through  one  of  the  valve  cocks.  Liet  it  be  supposed  that,  by  means 
of  other  valve  cocks  and  tubes,  like  communk^ations  with  an  air 
pump,  and  one  or  more  reservoirs  of  gas,  are  under  the  control  of 
the  operator. 

In  order  to  analyze  the  atmosphere,  he  should  have  at  his  com- 
mand a  communication  with  a  bell  glass  containing,  over  water,  a 
mixture  of  five  parts  of  air  and  three  of  hydrogen ;  also  with  a  reser- 
voir of  hydrogen.* 

These  arrangements  being  made,  exhaust  the  bottles ;  and  admit- 
ting two  or  three  volumes  of  hydrogen,  exhaust  again.  By  repeat- 
ing this  part  of  the  process,  nothing  but  hydrogen  will  remain  in  the 
vessel.  Let  the  zero  of  the  descending  scale  be  situated  on  a  level 
with  the  surface  of  the  mercury  in  the  gage  tube,  apd  then  admit 
eight  volumes  of  the  mixture,  which  will  be  known  to  have  entered 
when  the  surface  of  the  merciirial  column  has  fallen  to  eight  on  that 
scale.  All  the  cocks  being  closed,  ignite  the  platina  wire.  The 
explosion  will  be  known  to  take  place,  both  by  the  flash  and  sharp 
noise  which  it  produces.  As  soon  as  these  indications  are  perceived, 
the  cock  communicating  with  the  gage  may  be  re-opened.  Nearly 
three  volumes  of  the  mixture  will  be  found  to  have  disappeared,  and 
by  the  time  that  the  thermometer  indicates  the  temperature  to  be  in 
statu  quo,  it  will  be  found  that  the  deficit  arising  from  the  combustion 
vrill  a  little  exceed  that  quantity. 

In  analysing  gaseous  compounds  of  carbon  with  hydrogen,  this 
apparatus  may  be  advantageously  employed ;  due  proportions  of  the 
carburet  and  of  oxygen  gas  being  previously  mingled  in  an  appro- 
priate vessel  over  water.  Suppose,  for  instance,  defiant  gas  were 
in  question ;  one  volume  of  it  being  mixed  with  four  of  oxygen : 
after  the  explosion  two  volumes  will  be  found  wanting;  because,  in 
one  volume  of  the  carburet,  there  are  two  of  hydrogen  and  two  of 
carbon  vapor.  Each  volume  of  the  latter,  will  unite  with  one  of 
oxygen,  without  altering  its  volume.  The  two  volumes  of  hydrogen 
will  take  one  of  oxygen,  and  be  condensed  with  it  into  water.     Of 

«  The  necessary  mixtures  are  effected  either  by  means  of  the  volumeters  or 
the  sliding  rod  gas  measure,  of  which  I  published  engravings  and  descriptions  in 
this  Joamal,  vol.  13,  page  36, 1837;  and  in  the  London  Philosophical  Magazine 
for  18S8,  vol.  3S,  page  196. 
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course,  id  lieu  of  the  five  volumes  introduced,  two  volumes  of  car* 
bonic  acid,  and  one  residual  volume  of  oxygen  will  remain. 

By  means  of  a  forcing  air  pump,  of  which  a  description  will  be  giv- 
en in  the  next  number  of  this  Journal,  the  gas  may  be  transferred  to  a 
receiver,  and  washed  with  ammonia,  or  milk  of  lime,  and  then  allowed 
again  to  enter  the  iron  bottle.  Meanwhile,  by  due  attention  to  the 
gage,  the  quantity  which  has  been  absorbed  may  be  ascertained ;  and 
consequently,  the  proportion  of  carbonic  acid  resulting  from  the  oxi- 
dizement  of  all  the  carbon  in  the  gas  subjected  to  analysis. 

Instead  of  employing  the  forcing  air  pump,  by  substituting  a  large 
valve  cock  for  the  screw  by  means  of  which  an  aperture  in  the  bot- 
tle at  A  is  closed,  mercury  may  be  introduced  through  a  funnel,  and, 
by  its  pressure,  the  residual  gas  may  be  easily  conveyed,  by  a  flexi- 
ble leaden  tube,  to  a  receiver  over  the  mercurial  reservoir,  and  ana- 
lyzed in  the  usual  way.  For  this  purpose  it  is  necessary  that  the 
valve  cocks  with  which  the  mercury  comes  in  contact,  should  be  of  iron 
or  steel ;  and,  accordingly,  I  employ  such  where  mercury  is  to  be  used. 

The  gases  may  be  supplied,  without  previous  measurement  add 
admixture,  by  receiving  them  into  the  bottle  from  their  respective 
reservoirs,  ietnd  measuring  them  as  they  enter,  by  means  of  the  gage.* 

♦  I  subjoin  an  engraving  of  the  colorimotor,  by  means  of  which  the  ignition  of 
the  platina  wire,  and  consequent  inflammation  of  the  gaseous  mixtures  are  ac- 
conplished. 


This  engraving  will  convey  an  idea  of  the  calorimotor  suitable  to  effect  the  ig- 
nition of  the  platina  wire  in  the  galvano  ignition  apparatus  above  described.    It 
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When  hydrogen  is  employed  to  analyze  the  air,  with  the  eicep- 
tion  of  the  quantity  requisite  to  adjust  the  gage  as  already  explained, 
it  should  be  the  last  admitted ;  since  otherwise  it  is  liable,  from  its 
lightness,  to  pre-occupy  the  cavity  in  which  the  platina  wire  is  sit- 
uated ;  so  that  some  time  would  be  required  for  its  sufficient  admix- 
ture with  atmospheric  oxygen  to  constitute  a  combustible  mixture. 

In  this  mode  of  operating,  when  the  apparatus  is  once  well  ar- 
ranged, the  analysis  of  the  air  may  be  repeated  as  often  as  desired, 
and  after  any  interval  of  time. 


Art.  VII. — Engraving  and  Description  of  Voltaic  Series,  com" 
lining  the  advantages  of  the  trough  of  CruicJcshank  with  those 
of  the  Defiagrator  I  by  Prof.  R.  Hare,  M.  D.,  &c.  &c. 

TO   THE   EDITOR. 

Dear  Sir — ^In  your  last  number,  an  abstract  was  made  from  Fara- 
day's researches,  agreeably  to  which  my  deflagrator,  is  represented 
as  the  best  construction,  of  the  voltaic  series.  It  will  be  recollected, 
that  one  principal  ground  of  this  alleged  superiority  is  the  mechan- 
bm  by  which  the  acid  is  thrown  on  or  off  of  the  plates,  by  a  partial 
revolution  of  the  troughs,  containing  the  series  and  acid,  to  the  ex- 
tent of  one  fourth  of  a  circle. 

Subsequently  this  mechanism,  which  may  be  designated  as  the 
quadrprotary  mechanism,  was  applied  by  me  to  troughs  constructed 
upon  the  principle  of  that  of  Cruickshank,  the  pairs  being  made  to 
exist  in  a  greater  degree  of  proximity  than  had  be^n  previously 
attempted.  It  is  well  known  that  the  Cruickshank  pair  consists  of  a 
plate  of  zinc  and  a  plate  of  copper,  corresponding  in  size  and  shape, 
placed  face  to  face,  and  soldered  together  at  one  or  more  of  their 
edges.  Pairs  of  this  kind,  slipped  into  grooves,  in  a  trough  so  as  to 
be  parallel,  formed  the  Cruiokshank  trough  which  took  place  of  the 

shoald  contain  two  galvanic  pairs,  each  consisting  of  two  plates  of  zinc,  10  X  12, 
alternating  with  three  of  copper.  The  copper  plates  of  one  pair,  and  the  zinc  of 
the  other  being  soldered  to  a  common  metallic  strip,  the  other  plates  of  zinc  being 
soldered  tQ  one  strip,  the  copper  to  another,  each  of  the  last  mentioned  strips  is 
famished  with  a  gallows  screw  G  G.  Between  these  screws  and  those  at  W  W, 
(see  figore  in  the  text,)  a  communication  is  made  by  leaden  or  copper  rods. 

To  complete  the  circuit,  it  is  only  necessary,  to  depress  the  handle  attached  to 
the  palleys,  in  order  to  raise  the  reservoir  of  diluted  sulphuric  acid,  and  thus  to 
cause  it  to  act  on  the  plates. 
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conronne  des  t<me$,  or  pile  of  Vblta.  The  Cratcksbaok  troughs 
were  superseded  by  Babbington's  apparatus^  baring  cells  made  in 
troughs  of  porcelain,  or  in  niahogany  troughs  with  glass  partitions, 
the  plates  being  attached  to  a  bar  by  which  ten  or  twenty  might  be 
lifted  at  once  from  the  acid,  so  as  to  suspend  its  reaction  with  the 
zinc.  It  is  to  this  characteristic,  that  the  preference  given  to  the  last 
mentioned  construction  by  Davy  and  others  has  been  ascribed.  It 
occurred  to  me  that  the  quadri-rotary  mechanism,  being  applied  to 
the  Cruickshank  trough,  would  completely  obviate  the  difficulty  of 
suspending  the  chemical  reaction,  which  had  led  to  the  abandon- 
ment K)f  this  construction  of  the  series,  and  likewise  that  the  saving 
which  had  been  alleged  to  follow  from  the  surrounding  of  the  zinc  by 
copper,  could  be  equally  secured  by  the  Cruickshank  pairs.  As  in 
these  the  copper  and  zinc  afford  reciprocal  support,  the>£inc  might 
be  of  less  than  half  the  thickness  requisite  in  isolated  plates,  and  two 
of  the  former  might  be  put  in  less  space  than  one  of  the  latter.  In 
either  case  there  would  be  the  same  surface  subjected  to  oxidize- 
ment,  since  one  of  the  surfaces  of  each  zinc  plate  in  the  Cruickshank 
pairs  is  protected  from  the  acid.  It  was  ascertained  that  at  least 
three  Cruickshank  pairs  could  be  introduced  within  an  inch,  so  that 
more  surface  could  be  exposed  in  a  given  space  in  this  way,  than  in 
any  other.  Since  that  time  a  small  trough  has  been  constructed  in 
which  sixty  pairs  were  introduced  within  ten  inches  and  a  half. 

The  advantages  of  this  construction  are  as  follows :  the  associa- 
tion of  the  two  metals  into  one  compound  plate,  renders  them  both 
firn^er  so  as  to  admit  of  greater  evenness  of  surface  and  more  exact 
parallelism,  and  consequently  of  greater  proximity  without  contact: 
the  soldering  being  once  made  need  not  be  disturbed  in  order  to  re- 
move and  clean  the  plates :  the  communication  between  the  plates 
of  zinc  and  copper  is  more  ample  and  less  liable  to  &il. 

The  method  of  making  the  grooves  to  which  I  resorted,  is  as  ibl- 
k>ws ;  a  plough  plane  must  be  so  arranged  as  to  have  the  distance 
between  the  cutting  iron  and  guide  plate  equal  to  that  required  for 
the  interstices  between  the  plates.  A  wooden  board  is  to  be  pro- 
cured of  about  from  three  eighths  of  an  inch  to  half  an  inch  in  thick- 
ness, according  to  the  proposed  size  of  the  trough,  and  sufficiently 
wide,  when  slit,  to  form  the  bottom  and  sides  of  a  box  to  contain  the 
pairs.  la  this  board  the  grooves  are^  made  by  running  the  guide 
plate  in  one  groove,  while  another  groove  is  made  by  the  cutting 
iron.    Afterwards  the  board  being  slit,  so  as  to  make  the  sides  and 
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bottom  of  a  box  to  reoaive  the  pairs,  the  grooves  are  easily  made  to 
correspood.  The  box  being  heated  as  hot  as  the  wood  will  bear  and 
soaked  with  melted  suet  or  beeswax,  the  pairs  are  slid  into  the 
grooves. 

To  correspond  with  the  outside  of  the  box  containing  the  pairs, 
the  inside  of  one  of  two  troughs  placed  side  by  side,  as  are  those  rep- 
resented in  the  engraving,  having  been  prepared,  the  box  must  be 
cemeoted  therein  by  a  mixture  of  one  part  of  suet  and  seven  of  rosin. 
The  wood  should  be  heated  as  hot  as  possible  without  taking  fire. 
This  may  be  effected  by  shavings,  by  a  chauffer  of  coals,  by  a  flam- 
beau made  with  spirit  of  wine,  spirit  of  turpentine,  or  coal  naphtha. 
By  the  consequent  rarefaction,  the  pores  being  nearly  vacated  of  the 
moisture  and  air  with  which  they  are  naturally  occupied,  on  cooling 
they  will  imbibe  the  cement  which  should  be  fused  and  introduced 
while  the  heat  is  at  a  maximum. 

A  box  without  grooves,  otherwise  similar  to  that  made  for  the 
pairs,  should  be  made  for  the  other  compartment.  Both  boxes 
should  be  heated  on  the  outside  and  soaked  with  cement,  and  intro- 
duced into  their  places,  while  hot  enough  to  keep  the  cement  fluid. 
In  troughs  thus  constructed  I  have  not  found  the  leakage,  of  which 
Mr.  Faraday  complains,  to  take  place.  In  fact  I  have  made  troughs 
without  an  inside  box,  which  are  made  tight  simply  by  tongueing 
the  boards,  &c.  putting  them  together  with  screws  and  white  lead, 
and  then  cementing  them  on  the  inside  as  above  described.* 

I  propose  in  future  to  have  the  plates  of  an  oblique  form  upon  one 
of  Uieir  sides,  so  as  to  be  of  a  lesser  width  at  bottom  than  at  the  upper 
edge.  By  these  means  they  may  easily  be  slid  into  their  grooves, 
or  removed  for  cleansing.  The  use  of  a  membrane,  as  in  Daniel's 
ingenious  apparatus,  to  prevent  deposition  on  the  plates,  may  be 
found  advantageous,  where  a  permanent  supply  of  vo|taic  electricity 
is  desirable,  and  is  hypothetically  highly  interesting,  as  verifying 
some  of  those  anticipations  arising  from  Faraday's  researches,  which 
led  to  its  construction ;  but  yet  I  hold  that  expedient  to  be  inappli- 
cable, in  those  constructions  of  voltaic  series,  which  are  otherwise 
most  convenient,  efficient  and  compact. 

Of  the  apparatus  which  I  have  latterly  used,  and  which  I  call  the 
Craickshank  deflagrator,  I  send  engravings  and  descriptions,  in  some 

*  The  coBimon  wood  screw  is  not  sufficient.  I  used  screw  bolts  and  nuts,  the 
latter  let  into  the  wood.  In  bringing  up  the  joints  a  powerful  joiner's  clamp  press 
was  employed. 
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printed  pages,  abstracted  ffom  the  Transactions  of  our  Americaii 
Philosophical  Society,  Vol.  V,  Part  3,  lately  published. 

Galvanic  Dejlagrator  of  one  hundred  pairs,  of  fourteen  inches 

by  eight. 
Fig.  1. 


Fig.  1  represents  a  voltaic  series,  upon  the  plan  of  the  trough  of 
Cruickshank,  associated  with  another  trough  destitute  of  plates,  and 
of  a  capacity  sufficient  to  hold  all  the  acid  necessary  for  an  ample 
charge.  The  trough  containing  the  series  is  joined  to  the  other 
lengthwise,  edge  to  edge,  so  that  when  the  sides  of  the  one  are  ver- 
tical, those  of  the  other  must  be  horizontal.  The  advantage  of  this 
arrangement  is,  that  by  a  partial  revolution  of  the  two  troughs,  thus 
united,  upon  pivots  which  support  them  at  the  ends,  any  fluid  which 
may  be  m  one  trough  must  flow  into  the  other ;  and,  reversing  the 
movement,^must  flow  back  again.  The  galvanic  series  being  placed 
in  one  of  the  troughs,  the  acid  in  the  other,  by  a  movement  such  as 
above  described,  the  plates  may  all  be  instantaneously  subjected  to 
the  acid,  or  relieved  from  it.  The  pivots  are  made  of  iron,  coated 
with  brass  or  copper,  as  less  liable  to  oxidizement.  A  metallic  com- 
munication is  made  between  the  coating  of  the  pivots,  and  the  gal- 
vanic series  within.  In  order  to  produce  a  connexion  between  one 
recipient  of  this  description  and  another,  it  is  only  necessary  to  allow 
a  pivot  of  each  trough  to  revolve  on  one  of  the  two  ends  of  a  strap 
of  sheet  copper.  To  connect  with  the  termination  of  the  series,  the 
leaden  rods,  to  which  are  soldered  the  vices,  or  spring  forceps,  for 
holding  the  substances  to  be.  exposed  to  the  deflagrating  power,  one 
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en(|  of  each  of  the  lead  rods  is  soldered  to^  a  piece  of  sheet  copper. 
The  pieces  of  copper,  thus  soldered  to  the  lead  rods,  are  theti  to  be 
placed  under  the  pivots,  which  are  of  course  to  be  connected  with 
the  termination  of  the  series.  The  last  mentioned  connexion  is 
conveniently  made  by  means  of  straps  of  copper,  severally  soldered 
to  the  pivots  and  the  poles  of  the  series,  and  screwed  together  by  a 
hand-vice.  Each  pair  consists  of  a  copper  and  a  zinc  plate,  united 
by  solder  at  the  upper  edge,  where  the  copper  is  made  to  embrace 
the  edge  of  the  zinc.  The  three  remaining  edges  are  made  to  enter 
grooves  in  the  wood,  being  secured  therein  by  cement.  For  each 
inch  in  the  length  of  the  trough  there  are  three  pairs.  In  the  series 
represented  by  6g.  1,  there  are  one  hundred  pairs  of  fourteen  inches 
by  eight ;  in  that  represented  by  fig.  2,  there  are  seven  hundred 
pairs  of  seven  inches  by  three.  The  latter  will  deflagrate  wires  too 
large  to  be  ignited  by  the  other,  but  is  less  powerful  in  producing  a 
jet  of  flame  between  the  charcoal  points,  or  in  giving  a  shock. 

Fig.  2,  on  the  opposite  page,  represents  a  series  which  comprises 
two  Cruickshank  deflagrators,  so  constructed  as  to  co-operate  in  one 
circuit  by  an  adequate  communication  between  their  poles,  and  be- 
ing so  associated  with  a  lever,  as  to  be  made,  by  means  of  it,  to  re- 
volve simultaneously.  They  may  be  made  to  act  either  collaterally, 
as  a  series  of  350  pairs,  or  consecuyvely,  as  700.  As  the  plates  are 
seven  inches  by  three,  when  used  collaterally,  they  are  equivalent  to 
350  plates  of  seven  inches  by  six.  ' 

Combustion  of  Phosphorus  in  nitrous  oxide  gas.* 

There  is  a  striking  backwardness  in  the  oxides  of  nitrogen  to  part 
with  their  oxygen  to  phosphorus,  until  it  be  intensely  ignited,  either 
by  an  incandescent  iron,  or  by  the  access  of  uncombined  oxygen. 

This  characteristic  in  the  case  of  nitrous  oxide,  may  be  illustrated 
by  means  of  an  apparatus  like  that  employed  for  the  combustion  of 
phosphorus  in  oxygen  with  a  tall  cylindrical  receiver,  and  a  tube  de- 
scendbg  through  the  neck,  and  along  the  axis  of  the  receiver,  termi- 
nating in  a  capillary  orifice  over  the  cup  for  holding  the  phosphorus. 
The  upper  end  of  the  tube,  outside  the  receiver,  is  furnished  with  a 
cock,  to  which  a  gum-elastic  bag  inflated  with  oxygen  is  attached. 

Under  these  circumstances,  the  receiver  having  been  exhausted, 
and  filled  with  nitrous  oxide ;  phosphorus,  previously  placed  within 
the  cup,  may  be  melted  without  taking  fire.    But  as  soon  as  the  cock 

*  An  apparatus  employed  by  Dr.  Hare  for  exhibiting  the  same  peculiarity  in 
the  case  of  nitric  oxide  has  already  been  published  in  this  Journal. 
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communicatiDg  with  the  bag  of  oxygen  is.  opened,  an  intense  com- 
bustioD  ensues;  since  the  oxygen,  emitted  in  a  jet  from  the  capillary 
orifices  of  the  tube,  reaching  the  melted  phosphorus  excites  it  into 
an  active  combustion,  which  the  nitrous  oxide  afterwards  sustains 
with  great  energy. 

Combustion  of  Phosphorus  in  Nitrous  Oxide  illustrated. 
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Art.  VIII. — A  Natural  System  of  Botany  ;  or  a  systematic  view 
of  the  Organization^  Natural  Affinities,  and  G cographtcal  Dii" 
tribution  of  the  whole  Vegetable  Kingdom;  together  with  the  uses 
of  the  most  important  species  in  Medicine,  the  Arts,  and  rural  or 
domestic  economy;  by  John  Lindlet,  Ph.  D.  &c.  Second  edi" 
tion,  vfith  numerous  additions  and  corrections,  and  a  complete  list 
of  genera,  with  their  synonyms.  London :  Longman,  Rees,  &c. 
1836.    pp.  526.  8vo. 

(Communicated  for  this  Journal.) 

The  cultivators  of  Botany  in  this  country  are  generally  acquainted 
with  the  former  edition  of  this  work  through  the  American  reprint, 
edited  by  Dr.  Torrey,  and  published  by  the  Messrs.  Carvill  of  New 
York,  in  the  spring  of  1831.  Dr.  Lindley's  treatise  was  at  the  time 
of  its  appearance,  the  only  introduction  to  the  Natural  System  in 
the  Englbh  language,  if  we  except  a  translation  of  Achille  Rk^h- 
ard's  Nouveaux  EUmens  de  la  Botanique,  which  was  published 
about  the  same  period.  It  is  unnecessary  to  state  that  a  treatise 
of  this  kind  was  greatly  needed,  or  to  allude  either  to  the  pecu- 
liar qualifications  of  the  learned  and  industrious  author  for  the  ac- 
comprishment  of  the  task,  or  the  high  estimation  in  which  the  woik 
b  held  in  Europe.  But  we  may  very  properly  offer  our  testimony 
respecting  the  great  and  highly  favorable  influence  which  it  has 
exerted  upon  the  progress  of  botanical  science  in  the  United  States. 
Great  as  the  merits  of  the  work  undoubtedly  are,  we  must  nevertbe* 
leas  be  excused  firom  adopting  the  terms  of  extravagant  and  some- 
what equivocal  eulogy  employed  by  a  popular  author,  who  gravely 
informs  his  readers  that  no  book,  since  printed  bibles  were  first  sdd 
in  Paris  by  Dr.  Faustus,  ever  excited  so  much  surprise  and  wonder 
as  did  Dr.  Torrey's  edition  of  Lindley's  Introduction  to  the  Natural 
System  of  Botany.  Now  we  can  hardly  believe  that  either  the 
author  or  American  editor,  of  the  work  referred  to,  were  ever  in 
danger,  as  was  honest  Dr.  Faustus,  of  being  burned  for  witchcraft ; 
neither  do  we  find  any  thing  in  its  pages  calculated  to  produce  such 
astonishing  effects,  except,  perhaps,  upon  the  minds  of  those  botan- 
ists, if  such  they  may  be  called,  who  bad  never  dreamed  of  any  im- 
portant changes  in  the  science  since  the  appearance  of  the  good  Dr. 
Turton's  translation  of  the  Species  Flantarum,  and  who  speak  of 
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hoMia  ts  a  writer  who  ^'  has  gready  improved  upon  the  natural 
offdeis  of  linDaeus."''^  We  have  no  besitatioiif  however,  in  express- 
11^  oar  eooTictioQ  that  no  single  work  has  had  such  a  general  aed 
fiiformble  influence  upon  the  advancement  of  botanical  science  in 
tUs  country y  as  the  American  edition  of  Dr.  Lindley's  Introdoction 
to  the  Natural  System.  This  treatise,  however  useful,  was  indeed 
not  absolutely  indispensable  to  the  favored  few,  who,  aided  by  the 
works  of  Jussieu,  Brown,  De  Candolle,  the  elder  and  younger  Rich* 
ard,  &c.  were  already  successiully  and  honorably  pursuing  their  in- 
vestigations ;  but  to  the  numerous  cultivators  of  botany  throughout 
the  country,  who  could  sel.dom  be  expected  to  possess,  or  have  ac- 
cess to,  well  furnished  libraries,  and  to  whom  the  writings  of  these 
gvBftt  luminaries  of  the  science  were  mostly  unknown  except  by 
naane,  this  publication  was  a  truly  welcome  acquisition,  conferring 
advantages  which  those  alone  who  have  pursued  their  studies  undftr 
such  unfavorable  circumstances  can  fully  appreciate. 

A  second  and  greatly  improved  edition  of  this  work  having  ap- 
peared within  the  past  year,  it  occurred  to  the  writer  of  these  ce- 
marits,  that  a  cursory  notice  of  it  might  not  be  junacceptable  to  the 
Beadeis  of  the  American  Journal  of  Science.  We  do  not  intend,  ia 
these  observations,  to  engage  in  a  defense  of  what  is  called  the  Nat- 
ural System  of  Botany ;  but  take  it  for  granted,  that  the  science  can 
by  no  other  method  be  successfully  and  philosophically  pursued :  or, 

*  Dr.  Lindley  is  qaite  right  in  his  remark  that  the  chief  difficulties  the  student 
has  to  encounter  in  the  study  of  botany,  upon  the  principles  of  the  Natural  System, 
have  been  very  much  exaggerated  by  persons  who  have  written  upon  the  subject 
without  understanding  it.  To  refer  to  a  single  instance.  In  the  fifth  edition  of 
Ike  Manual  of  Botany,  by  Mr.  Eaton,  an  account  of  the  Natural  Orders  of  JameQ 
is  given,  in  which  the  genera  Ambrosia  and  Xantl^um  are  referred  to  Urtices ; 
and  in  a  note  it  is  added,  "  Some  botanists  place  the  last  two  genera  in  the  order  Co- 
rymbifera,  also  in  the  Linnaan  class  Syngenesia,  I  see  no  good  reason  for  these  in- 
ncvatians.*'  Now  LinnsBUs,  in  bis  artificial  arrangement,  certainly  did  place  these 
genera  (and  also  Parthenium  and  Iva,)  in  Monoecia  Pentandria;  but  the  inwh 
vator  in  this  instance,  is  Jussieu  himself,  who  never  referred  these  two  genera  to 
Urticeae,  but  places  them  in  his  order  Corymbifera^  (Composits,)  where  they  truly 
belong.  The  descriptions  of  Natural  Orders  in  Eaton's  Manual,  purporting  to  be 
taken  f)rom  Jussieu,  bear  a  very  remote  resemblance  indeed  to  the  ordinal  char- 
acters of  the  admirable  Oenera  Plantarum  of  that  author,  while  the  occasional 
eriticisns  on  its  supposed  errors  afford  the  clearest  proof  that  the  work  was  not 
understood  by  the  author  aUuded  to.  It  should  be  recollected  that,  previously  to 
the  reprint  of  Dr.  Lindley's  Introduction,  Mr.  Eaton's  Manual  was  the  only  work 
professing  to  give  a  view  of  the  Natural  System,  within  the  reach  of  the  great  ma- 
jority of  the  botanical  students  of  this  country,  excepting,  perhaps,  the  American 
^edition  of  Snithls  Grammar  of  Boianff- 
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to  employ  the  forcible  language  of  Linnaeus,  '^  Metkodus  nmktr&lii 

frimut  et  uUimtu  finu  boianices  est  et  erit^^' **PrimMm  et  ubi^ 

wmtm  in  hoc  botanicis  denderatum  e$t.''  The  few  persons  who  re- 
main at  this  day  unconvinced  of  its  advantages  are  not  likely  tcf  be 
m&cted  by  any  arguments  that  we  could  adduce.  A  somewhat 
larger  number  may  perhaps  be  found  in  this  country  who  admit  the 
importance  and  the  utility  of  a  natural  arrangement  in  the  abstract ; 
but  decline  to  avail  themselves  of  the  advantages  it  affords  in  the 
study  of  plants,  because,  forsooth,  it  is  too  much  trouble  to  acquire 
the  enlarged  views  of  vegetable  structure  which  are  necessary  for 
the  application  of  its  principles.  It  would  almost  seem,  from  the 
views  and  practice  of  such  botanists,  that  they  considered  it  the  chief 
object  of  a  classification  to  afford  the  means  of  ascertaining  the  name 
of  an  unknown  plant  by  the  slightest  examination  of  its  strudore, 
and  with  the  least  possible  expenditure  of  thought. 

In  the  first  edition,  Dr.  Lindley  entered  into  some  detailed  exple^ 
nations  to  show  the  fallacy  of  the  common  opinion  that  the  artificial 
system  of  Linnaeus  is  easy,  and  the  Natural  System  (fifficult  of  ap- 
plication. The  sentiments  of  the  public  having  undergone  so  great 
a  change  upon  this  subject  within  the  last  five  or  six  years,  that  he 
finds  it  no  longer  necessary  to  adduce  these  considerations,  and  ao- 
oordingly  commences  at  once  with  a  developement  of  the  principles 
oo  which  the  Natural  System  is  founded,  viz.  "  That  the  affinities  of 
plants  may  be  determined  by  a  consideration  of  all  the  points  of  re- 
semblance between  their  various  parts,  properties,  and  qualities ;  that 
thence  an  arrangement  may  be  deduced  in  which  those  species  will 
be  placed  next  each  other  which  have  the  greatest  degree  of  rela- 
tioMhip ;  and  that  consequently  the  quality  or  structure  of  an  im- 
perfectly known  plant  may  be  determmed  by  those  of  another  which 
b  well  known.  Hence  arises  its  superiority  over  arbitrary  or  arti- 
ficial systems,  such  as  that  of  linnaeus,  in  which  there  b  no  ooni- 
bination  of  ideas,  but  which  are  mere  collections  of  isolated  facts, 
not  having  any  distinct  relation  to  each  other." — {Preface^  p.  vii.) 

We  have  never  met  with  a  more  clear  and  succinct  account  of  the 
principles  on  which  the  primary  divisions  of  the  vegetable  kingdom 
rest,  than  that  comprised  in  the  following  extract.  Those  acquainted 
with  the  first  edition  will  peioeive  that  the  author  has  changed  his 
opinions  respecting  the  number  of  these  primary  divisions,  or  classes ; 
the  Crymnoipemue,  or  Flowering  plants  with  naked  ovules  (compri- 
sing the  Coniferae,  Cycadeae,  and,  according  to  Brongniart  and  liiid- 
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ley^  the  Equisetacec,)  and  the  Rhizmtlutj  as  originally  estaUisbed 
by  BlumOy  being  bere  admitted  to  the  rank  of  indepepdent  classed. 
Their  daim  to  this  rank,  however,  can  as  yet  be  hardly  considered 
as  folly  establbhed. 

'^  One  of  the  first  things  that  strikes  an  enquirer  into  the  structore 
of  plants,  is  the  singular  feet,  that  while  all  species  are  capable  of 
propagating  their  race,  the  mode  in  which  this  important  function  is 
accomplished  is  essentially  different  in  different  oases.  The  great 
mass  of  plants  produce  flowers  which  are  succeeded  by  fruits,  con- 
taining seed,  which  is  shed  or  scattered  abroad,  and  grows  into  new 
indiyiduals.  But  in  Ferns,  Mosses,  Mushrooms,  and  the  like,  nei- 
ther flowers,  nor  seeds  properly  so  called,  can  be  detected ;  but  pro- 
pagation  is  effected  by  the  dispersion  of  grains  or  spores  which  are 
usually  generated  in  the  substance  of  the  plant,  and  seem  to  have 
little  analogy  with  true  seeds.  Hence  the  vegetable  worid  separatee 
into  two  distinct  groups,  the  Flowering  and  the  Fhwerkn.  UpoD 
examining  more  closely  into  the  respective  peculiarities  of  these 
two  groups,  it  is  found  that  flowering  plants  have  sexes,  while  flow- 
eriess  plants  have  none ;  hence  the  former  are  called  Sexual,  and  the 
latter  Aiexual.  Then  again  the  former  usually  possess  a  highly  de- 
veloped system  of  spiral  or  other  vessels,  while  the  latter  are  either 
altogether  destitute  of  them,  or  have  them  only  in  the  highest  orders,, 
and  then  in  a  peculiar  state :  for  this  reason  flowering  plants  are  also 
called  Vascular^  and  flowerless  Cellular.  More  than  this,  all  flower- 
ing  plants,  when  they  form  stems,  increase  by  an  extension  of  their 
ends  and  a  distention  or  enlargement  of  their  sides ;  but  flowerless 
plants  appear  to  form  their  stems  simply  by  the  addition  of  new 
matter  to  their  points ;  for  this  reason  while  the  former  are  princi- 
pally Exogem  or  Endogensy  the  latter  are  called  Acrogens.  Flow- 
ering plants  are  also  for  the  most  part  furnished  with  respiratory  or^ 
gans  or  stomates,  while  flowerless  plants  are  to  a  great  extent  desti- 
tute of  them.  No  one  then  can  doubt  that  in  the  vegetable  king- 
dom, two  most  essentially  distinct  divisions  exist,  the  Flowering  and 
the  Flowerleis,  and  that  these  differ  not  in  one  circumstance  only, 
but  are  most  essentially  unlike  in  many  points  both  of  organisatkm 
and  physk)logy. 

'<  In  like  manner.  Flowering  plants  are  themselves  divisible  mto 
equally  well  marked  groups.  Some  of  them  grow  by  the  addition 
of  new  woody  matter  to  the  outside  of  their  stem  beneath  the  bark ; 
these  are  Ejnogeins :  others  grow  by  the  addition  of  new  woody  mat- 
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ter  to  the  inside  of  their  stem  near  the  centre ;  those  are  Endogens. 
But  Exogens.have  two  or  more  cotyledons  to  their  embrjo,  and 
hence  are  called  Dicotykdans ;  while  Endogens  have  onlj  one  co- 
tyledon, and  are,  therefore,  Monocotyledom.  Exogens  have  the 
youdg  external  wood  connected  with  the  centre  by  medallary  pro- 
cesses ;  Endogens  having  no  occasion  for  such  a  provision,  are  des- 
titute of  it.  In  Exogens  the  leaves  have  their  veins  disposed  in  a 
netted  manner;  in  Endogens  the  veins  run  parallel  with  each  other. 
The  number  of  parts  in  the  flower  of  an  Exogen  is  usually  five,  or 
its  multiples ;  in  an  En^logen  it  is  as  usually  three,  or  its  multiples. 
In  germination  the  young  root  of  Exogens  is  a  mere  extension  of  the 
radicle ;  but  of  Endogens  it  is  protruded  from  within  the  radicle ; 
hence  the  former  have  been  named  Exorhiza,  and  the  latter  Endor- 
Uza.  In  this  case  then,  as  in  the  last,  we  have  two  groups  differing 
entirely  from  each  other  in  their  germination,  the  structure  of  their 
stem  and  leaves,  their  mode  of  growth,'  the  arrangement  of  the  parts 
of  the  flower,  and  in  the  organization  of  their  embryo.  It  is  impos- 
sible, therefore,  not  to  recognize  such  groups  also  as  natural. 

'<  To  this  separation  of  the  vegetable  kingdom  into  Exogens,  En- 
dogens, and  Acrogens,  or  by  whatever  synonymous  names  these . 
groups  may  be  known,  many  botanists  confine  themselves.  But 
there  are  two  others,  of  subordinate  importance  perhaps,  but  never- 
theless characterized  by  circumstances  of  a  similar  nature,  and,  there- 
fore, I  think,  to  be  esteemed  of  equal  dignity  with  them.  In  true 
Exogens  and  Endogens,  the  fertilizing  principle  is  communicated  to 
the  young  seeds  through  the  medium  of  a  stigma  which  terminates 
a  case  or  pericarp  in  which  they  are  enck)sed.  But  in  some  plants 
otherwise  Exogens,  the  fertilizing  principle  of  the  pollen  is  applied 
immediately  to  the  seeds,  without  the  intervention  of  any  pericarp- 
ial  apparatus,  and  they  bear  the  same  relation  to  other  Exo^ns  as 
frogs  and  similar  reptiles  to  other  animals.  These  plants,  therefore, 
are  separated  as  a  distinct  class,  under  the  name  of  Gymnosperfns. 
Like  the  other  groups  of  the  same  grade^  these  are  also  found  to 
possess  peculiarities  of  a  subordinate  nature.  For  instance,  they 
have  in  many  cases  more  cotyledons  than  two,  whence  they  have 
been  called  P oly cotyledons ;  their  radicle  usually  adheres  to  the  al- 
bumen in  which  the  embryo  lies,  and  that  circumstance  has  given 
rise  to  the  name  SynorhiztB.  The  veins  of  their  leaves,  when  they 
have  any  veins,  are  either  simple  or  forked ;  in  which  respect  they 
approach  Endogens  on  the  one  hand,  and  Acrogens  on  the  other. 
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Aod  fioaUyi  tbm  vascular  system  is  very  imperfect  compared  with 
that  of  other  Exogens  of  an  equal  degree  of  development. 

The  other  group,  called  RhizanthuR^  is  far  less  correctly  known, 
but  it  seems  to  stand  as  it  were  between  Endogens  and  Acrogens 
of  the  lowest  grade ;  agreeing  with  the  latter  in  the  absence  or  very 
imperfect  state  of  the  vascular  system,  in  a  general  resemblance  to 
Fungi,  and '  in  the  apparent  seeds  being  mere  masses  of  sporules ; 
but  apparently  according  with  Endogens  in  the  ternary  number  of 
tbeir  floral  envelopes,  and  in  the  presence  of  fully  developed  sexes. 

^^  Certainly  there  is  no  possibility  of  obtaining  such  important  pri- 
mary groups  as  these  by  any  kind  of  artificial  contrivance." — (f  rc- 
face^  p.  X. — ^xii.) 

The  grand  natural  divisions  of  the  vegetable  kingdom  are,  there- 
fore perfectly  obvious,  and  may  be  very  clearly  defined.  With  our 
present  knowledge  of  vegetable  structure  no  great  difficulty  is  expe- 
rienced in  characterising  the  orders  or  natural  families,  and  all  sub- 
ordinate groups.  The  great  desideratum  has  ever  been  to  efifect 
such  an  arrangement  of  the  orders  under  the  primary  classes,  that 
each  family  should  be  placed  next  to  those  which  it  most  nearly  re- 
sembles. This  might  easily  be  accomplished,  if  the  idea  once  so 
strongly  insisted  upon  by  poets  and  metaphysicians,  of  a  chain  of 
beings,  a  regular  gradation,  by  a  single  series,  from  the  most  perfect 
and  complicated  to  the  most  simple  forms  of  existence,  had  any 
foundation  in  truth.  On  the  contrary,  nothing  is  more  evident, 
than  that  almost  every  order,  or  other  group,  is  allied  not  merely  to 
one  or  two,  but  often  to  several  others,  which  are  son>etimes  widely 
separate  from  each  other ;  and,  indeed,  these  several  points  of  re- 
semblance or  affinity,  are  occasionally  of  about  equal  importance. 
A  truly  natural  lineal  arrangement  is  therefore  impracticable,  since 
by  it  only  one  or  two  out  of  several  points  of  agreement  can  be  indi- 
cated. As  this  method  is,  however,  the  only  one  that  can  be  fol- 
lowed in  books,  all  that  can  be  done  is  to  arrange  the  orders  in  such 
a  manner  as  to  ofifer  the  least  possible  interruption  to  their  natural 
affinities.  The  number  of  orders  is  so  large  that  practical  conveQi- 
ence  seems  to  require  their  arrangement  into  groups  subordinate  to 
the  primary  classes ;  and  when  manifestly  natural  assemblages  can- 
not be  recognized,  we  are  obliged  to  employ  those  which,  being  less 
strongly  marked,  and  distinguished  by  a  smaller  number  of  charac- 
ters, are  apparently  of  a  more  artificial  nature.  The  arrangement 
employed  by  the  learned  Jussieu,  in  his  celebrated  Qtnera  Plantar 
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fim,  although  to  a  considerable  extent  artificial,  has  been  ailnost 
universally  adopted,  until  within  the  last  few  years. 

In  this  method  Dicotyledonous  plants  are  primarily  divided  into 
three  groups ;  the  first  including  those  with  a  polypetalous  corolla ; 
the  second,  those  with  a  monopetalous  corolla ;  and  the  third,  those 
destitute  of  a  corolla.  These  sections  are  subdivided,  (as  also  the 
monocotyledons)  by  means  of  characters  taken  from  the  insertion  c^ 
the  stamens  (or  corolla,)  whether  hypogynous,  perigynous,  or  epigy- 
nous.  The  arrangement  here  pursued,  which  is  too  well  known  to 
require  further  notice,  is  substantially  adopted  by  De  Candolle,  the 
difference  being  more  in  appearance  than  reality.  Dr.  Lindley 
discarded  these  subdivisions  in  the  first  edition  of  his  work ;  but  the 
new  distribution  of  the  orders  therein  proposed  possesses  few  advan- 
tages, and,  indeed  appears  not  to  have  satisfied  the  author  himself. 
In  the  same  year  with  the  publication  of  the  work  just  mentioned, 
the  Ordinet  PlarUarum  of  Bartling  appeared,  in  which  a  more  nat- 
ucal  arrangement  of  the  orders  is  attempted  by  the  formation  of  ag- 
gregate or  compound  orders,  as  originally  proposed,  and  in  several 
instances  successfully  accomplished,  by  Robert  Brown.  An  analo- 
gous plan  was  pursued  by  Agardh  in  his  Aphorism  Botanidf  (1817,) 
and  again  in  his  Classes  PlarUarum^  (1825 ;)  but  these  attempts, 
however  ingenious,  do  not  seem  to  have  obviated,  in  any  considera- 
ble degree,  the  inconveniences  of  a  lineal  arrangement. 

We  now  return  to  our  author,  whose  views  upon  this  subject  have 
been  materially  modified  since  the  original  publication  of  his  Intro-* 
duction  to  the  Natural  System.  The  method  now  employed  was 
first  sketched  in  the  Nixus  PlarUarum^  (1832,)  and  afterwards  in 
the  Key  to  Structural^  Physiological^  and  Systematic  Botany^^ 
(1835,)  and  is  more  fully  developed  and  illustrated  in  the  work 
before  us.  He  now  admits,  as  we  have  already  seen,  five  primary 
classes,  two  of  which,  however,  are  much  smaller  than  the  others 
and  of  subordinate  importance,  and  may  be  considered  as  transition 
classes,  viz.  QymnospemuZj  which  connect  Ebcogens  with  the  higher 
Acrogens,  and  Rhizantha^  which  form  the  transition  from  Endogens 
to  Acrogens  of  the  lowest  grade.  The  great  class  Exogena  {Di- 
cotykdones  of  Jussieu,)  is  divided  into  three  subclasses,  viz. 

*  Thia  excellent  little  work  consists  of  an  augmented  edition  of  the  antbor's 
OuUines  of  the  Jirst  principles  of  Botany  f  with  a  revised  translation  of  the  Nixus 
Plantarum. 
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1.  Polypeidla;  those  with  the  floral  enrelopes  conmtiDg  of  both 
caljrx  and  coixdia,  the  latter  composed  of  distinct  petals. 

2:  Monapetala;  those  with  the  petals  combined  in  a  monopeta- 
kws  cordla. 

3.  Ineompleta;  those  always  destitute  of  a  corolla,  the  calyx 
also  often  hicomplete  or  absent. 

Thus  far  this  mode  of  subdivision  is  nearly  the  same  with  that  of 
Jossieu ;  Dr.  Lindley,  however,  neglecting  altogether  the  characters 
affi>rded  by  the  insertion  of  the  stamens,  divides  the  polypetalous 
orders  into  seven,  and  the  roonopetals  and  incomplete  each  into  five 
sections,  or' groups.  As  a  specimen  of  this  plan,  we  copy  the  names 
of  the  groups  of  the  first  subclass,  with  their  synoptical  characters. 

1.  Albuminoia.  Embryo  very  considerably  shorter  and  smaller 
than  the  albumen. 

2.  I^igynostB.    Ovary  inferior,  usually  having  an  epigynous  disk. 

3.  ParietoitB.    Piacentation  parietal. 

4.  Calycosa.  Calyx  incompletely  whorled ;  two  of  the  sepals 
being  exterior. 

5.  •  SyncarpoitB.  None  of  the  characters  of  the  other  groups,  and 
with  the  carpels  compactly  united. 

6.  Gynobaseosa.  Carpels  not  exceeding  five,  diverging  at  the 
base,  arranged  in  a  single  row  around  an  elevated  axis  or  gynobase. 
Stamens  usualy  separate  from  the  calyx. 

7.  Apocarposa.  None  of  the  characters  of  the  other  groups,  but 
with  the  carpels  distinct,  or  separable  by  their  faces,  or  solitary. 

Next,  every  group  is  divided  into  smaller  groups,  each  of  which 
includes  one,  two,  or  several  orders.  These  minor  groups  are  called 
ABianceSj  and  are  distinguished  by  the  termination  ales.  Thus, 
under  the  Albuminose  group,  we  have 

Alliance  1.  RanaleSy  comprising  the  Ranunculaceie,  Papavera^ 
cee,  (with  its  suborder,  as  Lindley,  following  Bemhardi,  consic^ers  it, 
Fumarieas,)  Nymphaeaceae,  (to  which  Hydropeltidee  is  irnproperiy 
joined,)  and  Nelumbiaceae ; 

Alliance  2.  Anonales,  which  comprehends  the  Numieg  tribe,  the 
Anonaces,  Magnoiiacese,  &c. ; 

Alliance  3.  Vmbellales,  includrng  the  Umbelliferous  tribe,  with 
the  nearly  allied  Araliaces ; 

Alliance  4.  GrossaUs^  consisting  chiefly  of  the  Grossulacee  or 
Currant  tribe ;  and  lastly 
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Alliance  5.  Pittoiparakiy  which  strikes  us  as  a  singularly  hetero- 
geneous assemblage,  bringing  together  into  one  group  the  Vitacee, 
Pittosporacese,  Olacaces,  Francoacese,  and  Sarraceniaceie ! 

All  the  subclasses  and  groups,  both  of  Elxogens  and  Endogens, 
are  subdivided  in  a  similar  manner ;  but  we  cannot  here  proceed 
further  with  our  enumeration.  It  will  be  borne  in  mind  that  tho 
chief  object  of  an  arrangement  of  this  kind,  is  to  facilitate  the  study 
of  the  natural  orders,  by  dividing  the  extensive  primary  classes  into 
sections  of  convenient  size,  and  to  dispose  these  groups,  and  the 
orders  they  comprise,  as  nearly  in  accordanqe  with  their  respective 
affinities  and  relationships  as  a  lineal  arrangement  will  allow.  It  is 
impossible,  in  the  present  state  of  our  knowledge,  to  say  how  far  the 
views  of  our  author  will  ultimately  be  approved.  Every  attempt  of 
the  kind  must  necessarily  be  very  imperfect,  so  long  as  the  structure  ^ 
of  only  a  limited  portion  of  the  whole  vegetable  kingdom  has  been 
attentively  and  completely  examined ;  and  the  author  is  well  aware 
^^that  this  part  of  the  work  will  require  many  great  changes  and  im- 
provements before  it  can  be  considered  at  all  established."  Notwith- 
standing the  objections  to  which  it  is  liable  in  many  particulars,  we 
agree  with  the  author  in  the  opinion,  '^  that  even  in  its  present  state 
it  will  be  found  to  be  attended  with  numerous  advantages,  and  that 
every  step  which  may  be  taken  in  determining  the  limits  of  natural 
groups  subordinate  to  the  primary  classes,  must  be  a  decided  gain  to 
the  science.  So  rapid  is  the  advance  of  our  knowledge  of  the  ve- 
getable kingdom,  and  so  numerous  are  the  new  types  of  structure 
that  present  themselves  to  the  systematic  botanist,  that  it  is  to  be 
feared  lest  another  chaos  should  be  brought  on  by  the  masses  of  im- 
perfectly grouped  species  with  which  the  science  will  soon  abound." 

The  names  of  natural  orders,  as  6rst  established,  do  not  appear  to 
have  been  framed  in  accordance  with  any  uniform  rule,  as  to  deri- 
vatKMi  or  mode  of  termination.  They  were  sometimes  intended  to 
express  9ome  characterbtic  feature,  (Ex.  Leguminosay  Labiata^ 
Cructfera^  UmbeUifer^j  Conifera^  &cc.)  but  more  commonly  some 
genus  was  se^octed  as  the  type  of  the  family,  which  was  designated 
either  by  the  plural  of  the  genus  simply,  (as  Myrtiy  Lilia^  Lrides, 
Eitphorbiay)  or  wijt\|  a  slight  prolongation,  (as  Orchidea^  Jaimtnea^ 
be.)  or  with  the  termination  still  further  modi6ed,  (as  in  Cyperoidea^ 
Araideaf  Baraginea^  or  Ranunculaceay  Rosacea^  Cucurbitacea^ 
tic.)  The  derivation  of  the  name  of  an  order  from  some  prominent 
genus  b  now  the  universal  practice;  and  for  the  sake  of  uniformity. 
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M  well  as  to  dittinguish  audi  names  from  those  of  genera  in  the  plu- 
ral number,  the  termination  aeea  is  given  to  orders,  and  that  of  e« 
to  suborders,  he  The  advanuges  of  uniformity  in  this  respect  are 
manifest,  and  Dr.  Lindley  therefore  insists  upon  the  adoption  of  the 
rule  in  all  cases*  In  the  fey  to  Botany,  pdhlbhed  the  year  previ- 
ous to  the  appearance  of  the  second  edition  of  the  present  work,  the 
termination  in  acea  is  employed,  not  only  in  names  of  orders  formed 
from  those  of  genera,  hut  also  in  the  few  still  in  use  which  relate  to 
some  peculiarity  in  the  habit  of  the  family.  Thus,  instead  of  Cm- 
cifene,  Umbelliferae,  Coniferae,  be.  we  have  Cnutacea^  UmbelUh' 
cetf,  and  Conacea.  These  are,  however,  very  properly  abandoned 
in  the  work  before  us,  in  which  the  author  inclines  to  give  up  the 
old  and  fiimiliar  names  of  these  orders,  and  to  substitute  those  formed 
»  the  customary  manner  from  well  known  genera.  Bratticaeea^ 
Afiacea  and  Pinacta  may  certainly  be  as  good  names  as  any  other 
when  we  once  get  accustomed  to  them,  but  it  seems  hardly  neces- 
sary to  make  any  change  in  th6  case  of  names  of  this  kind.  Dr. ' 
Lindley,  as  we  have  already  seen,  gives  to  the  names  of  Alliances 
the  termination  ale$,  and  to  the  groups  that  of  o$a.  The  chief  ad- 
vantage of  thb  system  is,  that  the  name  of  any  group  at  once  indi- 
cates its  rank  and  importance. 

The  value  of  this  work  is  greatly  increased  by  the  complete  list 
of  genera,  (so  far  as  known  at  the  time  of  its  publication,)  with  the 
principal  synonjrms,  appended  to  each  order  and  properly  arranged 
under  their  several  sub-orders,  sections,  &c.  This  laborious  and 
difl&cult  task  is  upon  the  whole  very  &ithfully  executed.  We  ob- 
serve, however,  several  errors,  typographical  and  otherwise,  which 
are  not  noticed  in  the  appendix,  and  in  a  few  instances  the  same 
genus  b  referred  to  two  different  orders.  The  whole  catalogue  will 
doubtless  be  rendered  more  perfectly  accurate  in  a  future  edition. 

The  whole  number  of  genera  comprised  in  this  enumeration,  ex- 
clusive of  synonyms,  is  7840.  Sprengel's  Systema  VegetabUiumy 
which  was  finished  in  1827,  contains  (exclusive  of  the  appendix) 
only  3593  genera,  or  not  quite  half  the  number  now  known ;  while 
the  12th  editk>n  of  Systema  Natura  (the  last  of  Linneus  himself) 
comprises  1228  genera,  or  only  about  a  third  more  than  are  now 
known  in  a  single  family. 

This  great  and  rapid  increase  is  perhaps  chiefly  owing  to  the  dis- 
covery of  new  plants ;  but  it  is  also  attributable  in  a  good  degree  to 
the  more  accurate  knowledge  of  those  already  known.    In  either 
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case,  it  is  the  natural  resuTt  of  the  prepress  of  dtscoveiy ;  and  in- 
stead of  embarrassing  the  student,  as  is  often  supposed,  does  in  re- 
ality render  the  study  of  the  science  much  more  clear  and  satisfiio- 
tory*''^  Notwithstanding  the  great  increase  of  genehi  within  the  last 
few  years,  it  may.be  safely  said  that  at  no  previous  period  could  a 
really  useful  knowledge  of  the  vegetable  kingdom  be  acquired  with 
so  little  labor.  In  hazarding  this  remark,  it  is  of  course  taketf  for 
granted  that  the  student  will  avail  himself  of  all  the  advantages  of 
modem  physiological  botany  and  of  the  natural  system :  for  so  rapid 
has  bben  the  discovery  of  new  and  strange  forms  of  structure,  for 
which  the  artificial  arrangement  of  Linnaeus  makes  no  provision,  that 
the  student  who  takes  that  system  as  his  guide  has  indeed  a  hopeless 
task  before  him. 

The  essential  characters  of  the  orders  appear  to  have  been  very 
carefully  revised  in  this  edition,  as  also  the  remarks  upon  their  affin- 
ities, g^graphical  distribution  and  sensible  properties.  Did  our  lim- 
its allow,  we  might  call  the  attention  of  our  readers-  more  particq- 
larly  to  this  part  of  the  work.  We  cannot  bring  our  remarks  to  a 
close,  however,  without  suggesting  what  we  consider  a  very  desira- 
ble improvement  upon  the  manner  in  which  the  seed  is  described 
not  only  in  this,  but  in  almost  all  modem  systematic  works.  It  is 
very  necessary  that  an  organ  which  affords  such  important  charac- 
ters, both  as  to  its  situation  in  the  fruit,  and  particularly  as  to  its  in- 
ternal stmcture,  should  be  described  with  the  greatest  possible  clear- 
ness and  precision,  and  in  an  uniform  manner.  The  prevalent  fault 
of  which  we  complain  b  thus  noticed,  as  long  ago  as  the  year  1811, 
by  that  most  acute  botanist,' the  late  L.  C.  R^bard. 


«  This  remark  rests  upon  the  supposition  that  proposed  genera  are  clearly  dis-' 
tinguished  from  their  allies  by  essential  differences  of  structure,  and  are  not  such 
genera  as  those  often  proposed  by  Mr.  Rafinesque,  or  Mr.  Spach.  ( Vid.  Ann,  Sci. 
NiUureUeSf  New  Ser.  vol.  4.)  We  cannot  avoid  here  noticing  a  remark  in  Mr. 
Eaton's  Manual  of  Botany,  (ed.  7,  p.  84,)  intended  as  a  severe  criticism  upon 
one  of  the  most  eminent  botanists  of  the  age.  After  giving,  from  X>e  Candolle's 
Prodromus,  the  character  of  the  genus  Enemion  (in  which  "  antheris  subrotondis" 
is  translated  "  with  rough  anthers")  the  author  subjoins— "it  douHful  genus;  bnt 
De  CandoUe  requires  very  Utile  authority  for  a  new  genus^  Now  the  genus  Ene- 
mion was  established  by  Rafinesque,  upon  what  is  now  well  known  to  be  a  species 
of  Isopyrum ;  and  De  CandoUe,  who  never  saw  the  plant  of  Rafinesqae,  butroerely 
copies  his  published  description,  prefixes  the  mark  of  a  doubtful  genus,  and  re- 
marks that  it  seems  to  be  the  same  as  Isopyrum !  The  critic  who  could  hazard 
such  a  remark  must  have  presumed  that  the  Prodromus  of  De  CandoUe  was  not 
likely  to  fall  into  the  hands  of  his  readers. 
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^^  CflBsalpimis,  Adaoaon,  Jus^eu,  and  Gaertner,  always  take  into 
view  the  direction  of  the  embryo  relative  to  the  pericarp  merely. 
This  method  appears  to  me  improper ;  first,  because  it  does  not  in- 
dicate with  precision  that  direction  which  is  most  important  to  be 
understood ;  secondly,  because  the  pericarpic  direction  of  the  em- 
bryo is  often  difficult  to  be  ascertained,  and  is  sometimes  variable  or 
evett  wholly  di&rent  in  the  seeds  of  the  same  fruit.  I  have  already 
shown  by  numerous  examples  in  my  Analyse  du  fruit,  that  the  best 
method  is  to  indicate  the  direction  of  the  seed  relative  to  the  peri- 
carp, and  of  the  embryo  relative  to  the  seed."* 

In  very  many  descriptions,  the  direction  of  the  embryo  relative  to 
the  seed  can  only  be  inferred  from  the  pericarpic  direction,  or  which 
b  still  more  objectionable,  the  same  structure  is  described  by  very 
different  language  in  different  instances,  thus  rendering  unnecessarily 
complicated  an  investigation  which  of  itself  is  not  usually  difficult. 
We  may  adduce  as  an  example  the  five  orders  comprised  in  the 
alliance  RanaleSy  which  stands  at  the  commencement  of  Dr.'Lind- 
ley's  treatise.  We  have  no  means  of  ascertaining,  from  the  essential 
character  of  any  one  of  these  orders,  either  the  spermic  direction  and 
pomtbn  of  the  embryo,  or  the  situation  of  the  cbalaza  and  micropyle 
relative  to  the  hilum,  from  which  the  former  may  be  inferred.  It  is 
commonly  stated  that  the  embryo  is  situated  at  the  base  of  the  albu- 
men ;  but  it  b  not  specified  whether  the  radical  is  next  the  hilum, 
(as  in  Papaveraces,  Nymphseaces,  &c.)  or  points  in  the  opposite 
direction,  (as  in  Nelumbiaces  and  Cabombaces ;)  a  matter  of  essen- 
tial importance,  since  the  seeds  result  in  the  one  case  from  the  ripen- 
ing of  anatropouSf  and  in  the  other  of  orthotropousy  ovules. 

The  students  of  botany  in  this  country  are  greatly  indebted  to  the 
learned  editor  and  the  enterprising  publishers  of  the  first  American 
edition  of  this  work.  May  we  hope  to  have  our  obligations  increas- 
ed by  the  reprint  of  this  greatly  improved  edition  ?  A.  G. 

*  Ana.  Da  Maseam,  vol.  11,  p.  446. 
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Art.  IX.—ElectrO'Meiearological  Ob$en>atums;  by  Jas.  Swaui. 


1836. 


p.  M.  A.fn. 
Oct  23. 
"   21—4 


"  26.-330 

«  27. 

"  2a-4 

«*  29. 

"  3a 

"  31. 
Nov.  1. 
**  2. 
"  3. 
"     4."-230 


67.00 
43.60 
45.00 


40.50 
46.00 
61.50 
42^60 
40.60 


61.6053.0044.99 


57.001 


Mi 

«  S  3 

fe5te 

if  I 
III 


3ai7'. 

30.25    276 


48.76 

36.00i22.05j30.29! 
36.50121.02  30.20 
36.0027.63  29.76 
39.00!  27.52  30.05' 
42.50|29.69|29.93 
3a50  31.80,29.22 
35.0024.32  29.31 
48.6643.00,36.03,29.14 
I         l29.^ 
40.5(V,32.79i29.84 
..    ,„44.60  37.5026. 15|30.20 
6.-245  40.00  34.00  21.83,30.25 
6.  143.00  3a00;29.45l30.04 

««     7.  61.00143.50  33.2530.09 

«     a  6l.50l46.00j39.19  30.14 

«  9.— 3  40  53.00147. 76141.68,30.65 
««  ««  3  60  52.25148.00,43. 13, 30.66 
«  ««  4  7  53.5049.0044.04  30.65 
"   la— 236  54.60150.25  46.79  30.67 


11 


56.0061.00  58.25' 30.07 


12.'— a  25i62.25l58.50  55.65|30.05 
-       neaOO  44.00,35.96  SO-O-^ 


««  16.  46.0042.2036.7529.90 

««  16.  44.60  40.00i32.9a29.88 

««  17.  42.5033.00  30.31130. 19 

«  la  4a50;38.50  30.13  30.37 

"  la  40.50  36.0027.63  30.50 

"  90.  61.50|4a60  4a  13130.21 

«*  21.— 310 58.60'55.06i5l  9529.96    415 

«  22.— 320  47.50.4a00i4l.78  30.15    111 

«*  2a-^26  36.C0  29.85      66 

»  1M.-2  46  41.00  3aeo'34.32  29.08    134 


151 
476 


84 


700 
136    200 


8.W. 

306 

M. 

60    w.— K. 

N.W. 

8— N.1 

H.W. 

M.  by  ] 

B. 

N.  N.  ] 

H  M.  ] 

N.W. 

I68i     W.— N. 

W.— M. 

w.  M.y 

8.W. 
K.W. 

68' N.  B.— *. 
11I2|N.  B.—B. 

266N.B.— ] 


I 


ll 


state  of  WeHher,  4c 


N.B. 
M. 

M. 


& 
s.  by  B. 

W.— W.  "W 
N.  N.  W. 
B.  M.B. 

N.  byw 

N.W. 
N.W. 

N.  byw 

N.  B. 


664 
i40i 
•921 
148 


w.— w.  by  n. 


w.  by  N.  Clear— clear, 
w.  by  N.  Clear— clear. 
Clear.   Clear— clear, 
w.      Clear— cloudy, 
w.      Cloody— ckNMy. 
Clear.   Clear— ckmdy. 
N.  w.  •  Haxy— cloudy. 

w.      Light  clouds— doody. 
Clear.   Clear— cloudy. 
Clear.   Clear— clear. 
N.  N.  B.  Cloudy- ralB. 
N.  w.    Cloudy— clear. 
M.  w.    Cloudy— clear. 
N.W.    Partially  cloudy— cloudy. 
Clear.   Cloudy  day. 
w.  8.  w.  Cloudy  day. 
Clear.   Cloudy— hasy. 
w.  by  N,  Clear— cloudy, 
w.  by  N. 
w.  by  N. 

B.  by  a.  Clear.c]oady,ralii«iiiiciiL 
8.  by  w.jClouay— rain. 

8.  w.     Clear  day. 
w.  by  B.' Clear  day. 
B.  N.  B.  jRalnT  day. 
s.  by  w.doudy— clear, 
w.     iCloudy— clear— rata. 
N.  w.  {Clear— flying  cUrads. 
Clear.  iClearday. 
w.  8.  w.  Clear  day. 
8.W.     "      ■ 

W.  8.  W 

Clear. 


w.  by  N. 


ParUallT  cloudy. 
Rain— flying  clooda. 
Clear— flviiur  clouda. 
Clear— efoudy. 
Clear— enow  aqualla. 


The  preceding  experiments  were  made  with  common  three  stick 
kites  two  feet  six  inches  long  and  two  feet  four  inches  wide,  tapering 
from  the  middle  to  the  top.  Wire  No.  30  was  used,  which  was 
wound  on  a  reel  four  feet  in  circumference,  having  a  glass  axle  run- 
ning on  a  frame  about  three  feet  high,  which  was  made  in  the  same 
manner  as  the  one  used  by  the  Franklin  Kite  Club  of  Philadelphia. 

An  electrometer  (5.)  was  connected  with  an  iron  ring  (6.)  through 
which  the  wire  passed,  and  which  was  suspended  by  means  of  silk, 
in  front  of  the  reel  for  the  purpose  of  preventmg  the  wire  from  run- 
ning off  in  winding  up  rapidly. 

Also  an  instrument  was  used  for  finding  the  height  of  the  kite, 
which  I  constructed  in  the  foUowing  manner.    Two  stationary  arms 
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(L  and  2.)  of  different  lengths,  were  placed  at  right  angles.  The 
kmger  of  these  (1.)  was  graduated  into  small  equi-distant  diraions. 
A  movable  arm  (3.)  which  was  graduated  in  the  same  manner,  was 
attached  to  the  short  arm,  into  which  was  let  a  bevel,  (4.) 


This  instrument  was  attached  to  the  front  of  the  reel  stand  by 
means  of  a  screw  (8.)  on  which  it  could  move. 

As  soon  as  the  kite  was  sufficiently  elevated  to  produce  an  expan^ 
skw  of  the  electrometer  leaves,  the  instmment  was  adjusted  until 
the  small  arm  became  level,  and  the  movable  arm  was  raised  until 
it  was  parallel  with  the  wire. 

Then  as  the  number  of  divisions  on  the  movable  arm  was  to 
the  length  of  wire  out,  so  the  number  of  divisions  on  the  stationary 

Vol.  XXXII.— No.  2.  39 
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arm  should  be  to  the  perpendicular  height  of  the  kite,  or  that  poi^^> 
tioD  of  the  lower  surfece  of  the  positive  electricity  which  was  con- 
centrated enough  to  expand  the  leaves  of  the  electrometer.  The 
bag  or  curve  of  the  wire  was  so  small  that  it  was  not  calculated ;  a 
small  allowance  might  probably  be  made  when  the  length  exceeded 
three  hundred  feet. 

The  length  of  wire  out  was  determined  by  cog  wheels,  (7.)  with 
a  dial  and  hand  to  indicate  the  number  of  revolutions  made  by  the 
reel,  which  cog  wheels  were  placed  on  the  end  of  the  axle  opposite 
to  that  on  which  the  handle  was  placed.  The  height  of  the  barom- 
eter and  dew  point  was  also  taken  at  the  moment  when  the  expan- 
sion of  the  electrometer  leaves  took  place.  The  dew  point  was 
found  from  the  following  formula  discovered  by  Mr.  Espy.  Take 
two  thermometers  (Fahrenheit)  that  agree,  or  alldw  for  the  differ- 
cfnce,  cover  one  of  the  bulbs  wiUi  a  wet  rag,  and  suspend  them  in 
the  shade  where  there  is  a  draft  of  air,  or  fan  them  briskly  until  they 
become  stationary. 

Then  the  difference  of  the  thermometers  being  multiplied  by  one 
hundred  and  three,  the  product  divided  by  the  number  of  degrees 
indicated  by  the  wet  bulb  and  the  quotient  subtracted  fixun  the  num- 
ber of  those  indicated  by  the  dry  one,  will  give  the  dew  point. 

May  not  the  aurora  borealis  and  australis  be  produced  by  the  ap- 
proach of  the  positive  electn'c  fluid  of  the  air  to  the  surface  of  the  earth  ? 

4-t  the  poles  these  phenomena  are  frequent  and  brilliant ;  but  as 
we  approach  the  moist  latitudes  of  the  equator,  they  diminish  in  fre- 
quency and  brilliancy,  and  appear  only  when  the  dew  point  is  very  low. 

It  therefore  follows  that  it  requires  a  very  dry  state  of  the  atmos- 
phere to  permit  their  formation.  The  preceding  experiments,  as  far 
as  they  go,  strengthen  the  opinion  of  Franklin,''^  Haref  and  others, 
that  there  exists,  at  all  times,  in  the  upper  regions  of  the  air,  or  in 
space  beyond  it,  the  electric  fluid  in  an  opposite  state  to  that  con- 
tained in  the  earth.  They  also  tend  to  establish  the  doctrine  that 
the  positive  electricity  approaches  the  earth  according  to  the  dryness 

*  "  Who  knows  then,  but  there  may  be,  as  the  ancients  thought,  a  region  of  this 
fire  above  oar  atmosphere,  prevented  by  oar  air,  and  its  own  too  great  distance 
for  attraction,  from  joining  our  esLtth.^'—FVanklin's  leUer  to  CadwaUaier  Colden, 

t  "  I  believe  myself  justified  in  the  inferences,  that  not  only  the  space  occupied 
by  the  globe,  bat  the  region  beyond  oar  atmosphere,  or  where  the  air  is  sufiiciently 
rare  to  act  as  a  ooadoctor,  most  abound  with  electricity.''-*Pr0/:  Hattys  paper  on 
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cf  the  atmosphere^  and  approaches  nearest  to  it  when  the  dew  point 
continues  very  low,  and  vice  versa. 

It  is  well  known  that  when  a  body  charged  with  positive  electri- 
city, appcoximates  another  negatively  electrified,  having  a  b^d  con- 
ductor between  them,  the  positive  electricity  has  a  tendency  to  whiz 
off.''^  These  facts  being  admitted  it  follows  that  when  one  body,  (as 
the  air,)  being  charged  with  positive  electricity,  approaches  another, 
(as  the  earth,)  negatively  electrified,  the  positive  electricity  will  whiz 
off  and  produce  in  the  dark,  those  beautiful  difiused  and  continued 
flashes  known  as  the  aurora  borealis.f 

The  magnetic  needle  is  deranged  in  proportion  to  the  brightness 
of  the  aurora,  which  is  another  proof  that  the  proximity  of  the  posi- 
tive electricity  to  the  surface  of  the  earth  is  the  cause  of  the  aurora 
borealis  and  australis. 

If  the  higher  strata  of  the  air  are  at  all  times  charged  with  the 
electric  fluid  in  an  opposite  state  to  that  of  the  earth  there  must  ex- 
ist a  great  excitement  between  them';  for  if  a  small  glass  tube  be 
rubbed  it  will  cause  pieces  of  paper  to  stand  on  end.  Now  if  so 
small  a  quantity  of  electric  fluid  will  produce  so  great  an  excitement, 
what  must  be  the  effect  of  the  immense  body  of  electrified  air  on 
the  living  objects  on  the  surface  of  the  earth  ?  May  not  animal  and 
vegetable  life  depend  upon  that  excitement,  and  if  it  does,  would 
not  an  increase  or  diminution  of  that  excitement  as  the  fluid  ap- 
proached or  receded  from  the  surface  of  the  earth,  depress,  or  stim- 
ulate the  vital  action  and  cause  disease  ?  May  not  epidemics  be 
produced  in  this  way  ?  The  traveling  of  epidemics  could  be  ac- 
counted for  on  this  principle,  for  when  one  portion  of  the  air  hap- 
pens to  contain  more  or  less  of  the  fluid  than  the  rest,  it  would  be  dis- 
tributed to,  or  subtracted  from  the  other  portions  until  all  were  equally 
electrified,  and  thus  carry  the  epidemic  from  one  country  to  another. 

Experiments  of  this  nature  would  show  whether  at  the  time  of  an 
epidemic  there  was  a  difference  in  the  height  of  the  lower  surface 
of  the  positive  fluid,  and  what  height  was  necessary  to  produce  it. 
They  would  also  show  if  comets,  volcanic  eruptions,  &c.  affect  the 
electric  state  of  the  air. 

•  The  electric  brush,  for  example,  produced  from  a  point  suspended  above  a 
conducting  surface,  is  an  aurora  on  a  small  scale ;  the  rays  of  Hght  are  only  seen 
above,  where  the  fluid  is  given  off. 

t  "  The  aurora  may  arise  from  discharges  from  one  ocean  of  electricity  to  the 
other,  which,  not  being  concentrated  by  its  attraction  for  intervening  clouds  witkia 
air  sufficiently  dense  to  act  as  an  electric,  assumes  the  difiuse  form  which  charac- 
terizes that  phenomenon."— Pro/.  Hare's  paper  on  the  Water  SpnU,  Aurora^  4'C, 
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Abt.  X. — Experiments  upon  the  Indttction  of  MetaUic  CoU$; 
by  John  B.  Zabriskie,  M.  D.  of  Flatbusb,  L.  I. 

Prof.  Henry  of  Nassau  Hall,  Princeton,  made  the  important 
discovery,  that  if  an  electric  current  be  passed  through  a  long  coil 
of  wire  or  metallic  ribbon,  the  electricity  was  much  increased  in  in- 
tensity.''^ This  effect  of  a  coil,  although  at  first  it  may  appear  merely 
as  a  very  curious  fact,  yet  is  a  discovery  of  great  importance,  espe- 
cially in  administering  galvanism  to  animals,  and  in  the  construction 
of  galvanic  and  electro-magnetic  apparatus.  The  intervention  of  a 
coil  converts  a  calorimotor  into  a  deflagrator,  giving  it  the  power  of 
burning  metals,  decomposing  fluids,  giving  shocks  to  animals,  &c. 

In  using  galvanism  for  medical  purposes,  the  coil  is  very  conve- 
nient. It  may  be  transported  without  any  difficulty,  and  a  simple 
galvanic  arrangement  consisting  of  a  small  plate  of  copper  and  zinc 
each,  is  sufficient  to  charge  a  large  coil.  The  effect  of  the  coil  upon 
the  system  is  different  from  that  of  an  electrical  machine  or  Leyden 
phial ;  it  does  not  give  a  shock,  but  produces  a  spasm  of  the  muscles, 
and  if  the  circuit  be  repeatedly  broken,  or  what  is  still  more  powerful, 
if  this  circuit  be  constantly  reversed  by  means  of  the  bascule  of  Am- 
pere, a  constant  succession  of  spasms  is  felt,  which,  with  a  coil  of  any 
nze  becomes  insupportable.  On  this  account  the  coil  is  more  espe- 
cially indicated  in  rheumatism,  palsy,  and  diseases  of  a  similar  na- 
ture^  while  the  electricity  of  the  Leyden  jar  is  more  powerful  as  a 
stimulant  to  produce  absorption.  But  in  the  construction  of  gal- 
vanic apparatus,  and  in  making  electro-magnetic  experiments,  the 
coils  of  metallic  ribbon  are  very  valuable  both  in  diminishing  the  ex- 
pense of  the  instruments,  and  lessening  the  labor  of  the  experiments, 
while  the  convenience  of  their  application  is  much  greater  than  that 
of  a  number  of  wires,  allowing  a  ready  alteration  in  the  arrange- 
ment of  the  experiment,  and  of  an  easy  mode  of  increasing  the  power 
of  the  apparatus  merely  by  increasing  the  length  of  the  coils. 

Gralvanometers  may  be  constructed  upon  this  principle  by  sur- 
rounding the  needle  with  a  coil  of  metallic  ribbon.  An  instrument 
constructed  in  this  manner  has  been  used  by  the  author  for  a  long 
time,  and  is  found  to  be  quite  as  sensible  as  the  ordinary  galvan- 
oscope  to  small  galvanic  currents,  and  much  more  powerful  when ' 
the  current  is  large.  It  consists  of  a  needle  suspended  upon  a  pivot, 
encompassed  with  a  coil  of  zinc  ribbon  one  half  an  inch  wide  and 

•  See  the  American  Joomal  of  Science,  for  Jaly,  1833. 
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twelve  feet  long,  covered  with  silk.  The  most  delicate  instru- 
ments are  those  constructed  upon  the  principle  described  by  Mr» 
Locke  in  the  thirteenth  volume  of  this  Journal,  in  which  a  small  wire 
b  wound  round  a  disk,  so  that  the  needle  may  be  near  the  electrical 
current  at  every  angle  of  deviation,  and  the  needle  is  suspended  by 
a  silk  thread.  But  all  instruments  of  this  size  are  galvanoscopes, 
merely  indicating  the  presence  of  a  small  current,  without  giving  us 
the  power  of  comparing  with  each  other  the  force  of  two  currents, 
as  exhibited  in  different  experiments.  For  this  purpose  a  large  in-* 
strument  constructed  upon  the  plan  mentioned  above  will  be  found 
very  useful  and  correct.  I  have  used  a  galvanometer  composed  of 
a  needle  two  feet  long,  suspended  upon  a  pivot,  and  surrounded 
by  a  coil  of  zinc  ribbon  covered  with  silk.  This  instrument  will  be 
found  to  be  much  more  powerfully  affected  than  those  constructed 
with  a  coil  of  wire,  and  many  very  interesting  and  useful  experi- 
ments may  be  made  with  it. 

The  effect  of  a  coil  of  metallic  ribbon  has  never  been  satisfacto- 
rily explained,  ^ndlogy  would  lead  us  to  suppose  that  a  currept 
passing  through  a  conductor  in  one  direction  would  give  rise  to  a 
current  in  an  opposite  direction,  in  an  adjacent  wire,  from  the  known 
effects  of  electric  and  magnetic  induction.  But  this  appears  not  to 
be  the  fact,  as  two  currents  running  in  the  same  direction,  increase 
the  effect  of  each  other,  by  being  brought 
nearly  together.  Thus  in  the  coil  abc  (6g.  1 .) 
the  current  passes  in  the  same  direction  through 
the  adjoining  layers  a,  &,  c,  and  the  effect  of 
the  current  in  a,  upon  the  current  in  i,  instead 
of  retarding  its  motioa  and  diminishing  its  ef- 
fect will  be  greatly  to  increase  its  intensity. 
And  as  every  successive  layer  of  the  coil  will 
produce  the  same  effect,  they  all  conspire  to  increase  this  intensity. 
That  the  effect  of  the  coil  is  not  entirely  owing  to  induction  of  any 
kind,  is  proved  by  the  experiment  that  a  current  from  a  calorimotor 
passed  through  a  long  wire  or  metallic  ribbon,  gives  a  sparky  even 
when  the  greatest  care  is  taken  to  prevent  any  portions  of  the  con- 
ductor from  lying  near  each  other.  This  spark  will  not  be  as  great 
as  when  the  conductor  is  coiled  in  the  form  of  a  flat  spiral,  but  the 
fact  of  its  giving  a  spark,  while  a  short  conductor  will  not  give  any, 
shews  that  it  is  partly  owing  to  the  distance  which  the  electric  fluid 
is  obliged  to  travel.    The  following  experiment  also  shews  that  the 
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induction  of  galvanic  currents  must  be  extremely  small.  Two  rib* 
bons  of  zinc  well  covered  with  silk,  each  eighty  feet  long  and  one  inch 
in  width,  were  wound  together  into  a  flat  spiral,  and  the  t^ip  ex- 
tremities of  one  were  connected  with  a  sensible  galvanoscope.  Up- 
on connecting  the  ends  of  the  other  with  a  calorimotor,  containing 
twenty  four  square  feet  of  zinc,  no  effect  could  be  perceived  upon 
the  galvanoscope,  while  a  bright  spark  was  perceived  upon  breakhig 
the  connection  of  the  other  coil  with  the  calorimotor.  This  experi- 
ment shews  that  galvanic  induction  must  be  very  trifling,  if  after  a 
current  traverses  a  conductor  eighty  feet  long,  it  would  produce  no 
effect  perceptible  by  a  galvanoscope  in  another  conductor  of  the  same 
length,  wound  into  the  same  coil.    Let  Fig.  3. 

^i  ^i  (fig*  ^0  represent  the  extremities 
of  one  coil,  and  c,  (f,  the  extremities  of 
another,  both  of  which  are  coiled  into 
one  flat  spiral.  If  the  extremities,  a,  6, 
be  connected  with  a  sensible  galvanos- 
cope, upon  connecting  the  extremities  c, 
dy  with  a  powerful  calorimotor  no  effect 
will  be  perceptible  by  the  galvanoscope. 
Again,  upon  connecting  the  inner  end  of 
one  ribbon  6,  with  the  outer  end  of  the  other  c,  by  means  of  a  cup 
of  mercury,  and  connecting  the  other  extremities  of  both  ribbons 
with  a  calorimotor,  the  fluid  thus  running  the  same  way  in  both 
ribbons,  a  much  more  vivid  spark  is  obtained  by  breaking  the  con- 
tact at  the  cup  of  mercury  than  when  only  one  ribbon  was  used.  If 
the  outer  ends  of  both  ribbons  be  connected  with  the  cup  of  mer- 
cury, upon  passing  the  current  through  this  coil  which  thus  passes 
in  opposite  directions  in  the  adjacent  layers,  no  spark  whatever  will 
be  perceived  upon  breaking  the  contact.  These  experiments  there- 
fore, appear  to  demonstrate,  that  adjacent  currents  running  in  the 
same  direction,  mutually  conspire  to  increase  the  intensity  of  the 
effect,  but  when  they  run  in  opposite  directions,  they  destroy  it  al- 
together. Part  of  the  effect  of  a  coil  in  increasing  the  intensity  <A 
the  galvanic  effect  of  a  calorimotor,  may  be  considered  as  owing  to 
the  length  of  the  conductor,  upon  a  principle  not  hitherto  explained, 
and  a  part  of  its  effect  appears  to  be  owing  to  the  accumulation  of 
the  electric  fluid  in  so  small  a  space,  w])ereby  its  repulsive  power  is 
increased,  and  it  is  enabled  to  overcome  greater  obstacles  than  in 
ordinary  cases.    The  effect  appears  to  be  similar  to  that  of  a  small 
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Leyden  jar,  which  produces  a  more  vivid  spark  and  a  sharper  snap, 
than  a  large  jar  or  a  battery,  in  which  the  quantity  of  the  fluid  is  iu- 
ereased,  Init  its  intensity  diminished.  The  intensity  of  the  galvanio 
fluid  alone  is  increased  by  the  coil,  while  its  quantity  remains  the  same, 
as  is  proved  by  the  following  experiment.  A  large  galvanometer  hav- 
ing a  needle  two  feet  long,  was  connected  with  a  calorimotor  of  twenty 
iona  square  feet  of  zinc,  charged  with  a  very  weak  acid.  It  gave  a 
deflection  to  the  needle  of  35^.  When  the  charge  of  this  calorimotor 
with  the  same  iTcid  was  passed  through  a  coii  of  zii^c  ribbon  two 
inches  wide  and  one  hundred  and  eighty  feet  long,  the  needle  of  the 
galvanometer  still  gave  the  same  deviation  of  35^.  The  spark  at 
the  same  time  was  very  vivid,  and  a  shock  was  felt  upon  breaking 
the  communication,  when  two  handles  soldered  to  the  extremities  of 
the  coil  were  held  in  the  hands.  From  this  experiment  we  learn 
that  the  intensity  of  the  electricity  alone  is  increased  by  traversing  a 
coil,  and  that  the  quantity  of  the  fluid  is  not  increased  or  diminished 
by  passing  through  this  circuit  of  one  hundred  and  eighty  feet. 

The  following  experiments  were  made  for  the  purpose  of  ascer- 
taining the  best  method  of  constructing  clectro-^dynamic  magnets  by 
means  of  coils  of  metallic  ribbon. 

1.  A  horse  shoe  of  soft  iron,  twenty  four  inches  long  and  one  inch 
in  diameter,  was  wound  with  a  single  covering  of  zinc  ribbon  covered 
with  silk.  When  the  extremities  of  the  zinc  were  iipmersed  in  the 
cups  of  a  small  galvanic  battery  containing  only  eighteen  square 
inches  of  zinc,  a  considerable  degree  of  magnetism  was  induced  in 
the  iron. 

2.  A  ribbon  of  zinc  one  inch  in  width  and  twenty  four  feet  long, 
was  wound  around  the  same  iron  in  small  coils  of  four  in  thickness 
each,  and  succeeding  each  other  the  whole  length  of  the  iron.  The 
eflfect  in  this  experiment  was  greater  than  in  the  last,  but  not  as  great 
as  I  had  reason  to  ^xpect. 

3.  The  same  ribbon  used  in  the  last  experiment  was  wound  singly 
around  the  iron  and  then  back  again,  covering  the  iron  in  this  way 
with  four  thicknesses  of  the  zinc,  and  winding  in  the  same  direction 
the  whole  time.  Upon  applying  the  battery,  the  induced  magnet- 
ism was  less  than  in  the  first  experiment*  As  the  ribbon  was  wound  in 
the  same  direction  the  whole  time,  so^the  tangential  direction  of  the 
revolving  magnetic  force  in  each  layer  of  the  zinc  tended  constantly 
towards  the  same  pole  of  the  temporary  magnet — ^the  result  was  un-» 
expected.    But  it  was  doul)t]ess  owing  to  the  oblique  direction  of 


Digitized  by  VjOOQIC 


313       Experiments  upon  the  Induction  of  Metallic  CoUs^ 

the  covering,  and  which  obliquity  in  the  contiguous  layers  was  in  an 
opposite  direction.  As  the  ribbon  was  one  inch  in  width  and  the 
iron  one  inch  in  diameter,  the  angle  at  which  the  layers  crossed  each 
othes  was  more  than  45^. 

4.  The  whole  horse  shoe  was  then  wound  with  the  same  ribbon 
singly,  and  that  which  was  left  after  covering  it  was  then  coiled  spi- 
rally upon  one  extremity  of  the  iron.  A  strong  magnetic  action  was 
now  developed  in  the  iron,  much  superior  to  that  shown  in  any  of 
the  preceding  experiments.  The  pole  supporting  the  spiral  coil  was 
much  superior  in  power  to  the  other. 

5. ,  The  iron  horse  shoe  was  then  covered  with  one  hundred  and 
thirty  feet  of  the  same  ribbon.  This  was  wound  singly  over  the 
whole  iron,  and  a  spiral  coiled  around  each  pole,  the  two  spirals  be- 
ing coiled  in  difierent  directions,  and  one  containing  about  twenty- 
five  feet  more  than  the  other.  This  arrangement  shewed  consider- 
able magnetic  power,  but  not  quite  as  much  as  the  last.  The  two 
coils  being  wound  in  dilSferent  directions,  nearly  neutralize  each 
other,  and  the  only  power  gained  is  that  produced  by  the  excess  in 
the  length  of  one  coil  over  the  other. 

6.  The  same  ribbon  used  in  the  last  experiment,  was  coiled  in 
two  spirals,  one  around  each  pole  of  about  equal  size  and  wound  in 
the  same  direction,  and  having  the  extremities  of  the  ribbon  in  the 
center  of  each  coil  respectively.  This  produced  the  most  powerful 
effect  yet  experienced,  as  the  apparatus  with  the  small  battery  of 
eighteen  inches  and  very  feebly  charged  was  capable  of  raising  fifty 
pounds. 

7.  The  whole  apparatus  was  disposed  as  in  the  last  experiment, 
only  that  the  extremities  of  the  ribbon  in  one  coil  proceeded  from 
the  center,  and  in  the  other  from  the  circumference.  This  produ- 
ced the  most  powerful  effect  of  all  and  with  the  same  battery  raised 
nearly  twice  the  same  weight. 

8.  If  the  whole  apparatus  be  arranged  as  in  the  last  experiment, 
and  another  coil  be  placed  upon  the  extremities  of  the  iron,  taking 
care  that  the  current  run  in  the  same  direction  in  both  coils,  upon 
connecting  this  with  the  same  battery  as  the  other  coil,  the  power 
of  the  magnet  will  be  greatly  increased. 

It  must  appear  evident  to  every  one  that  the  power  of  these  mag- 
nets may  be  increased  ad  infinitum,  by  increasing  the  size  of  the  horse 
shoe  of  soft  iron,  by  increasing  the  width  and  length  of  the  metallic 
ribbons,  and  also  increasing  the  power  of  the  battery.    The  effect 
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may  be  .considered  as  similar  to  that  of  a  number  of  wires  wound 
in  the  same  direction,  whose  surface  is  equal  to  that  of  the  ribbon. 
The  labor  of  constructing  a  magnet  of  any  size  upon  the  old  plan, 
by  winding  an  iron  with  a  number  of  wires,  is  very  great,  but  a  mag- 
net constructed  upon  the  plan  mentioned  above  may  be  made  in  a 
few  hours. 

The  expense  of  construction  is  also  vastly  diminished,  and  this, 
not  only  by  diminishing  the  labor,  but  also  the  cost  of  materials. 
And  as  the  power  of  the  magnet  may  be  increased  to  an  unlimited 
extent,  it  must  be  preferable  in  every  respect  to  those  constructed 
with  wires. 


Art.  XT. — Description  of  the  model  of  an  Electro^Magnetic  En* 
gine,  constructed  by  John  B.  Zabbiskie,  M .  D. 

The  facility  with  which  the  poles  of  an  electro-dynamic  magnet 
may  be  changed  by  reversing  the  electric  current  passing  around  it, 
6rst  suggested  the  construction  of  electro-magnetic  engines.  The 
first  apparatus  constructed  upon  this  principle  was  made  by  Prof. 
Henry,  who  gave  a  vibratory  motion  to  a  magnet  to  which  were  at- 
tached two  bent  wires  alternately  dipping  in  t\vo  cups  of  mercury  on 
each  side. 

Some  time  since  I  constructed  a  model  of  an  engine  upon  this 
principle,  of  which  the  following  is  a  description. 

A,  B,  is  a  large  compound  magnet,  composed  of  sixteen  bars  of 
steel,  each  one  quarter  of  an  inch  in  thickness  and  two  feet  long, 
magnetized  separately,  and  combined  into  one  magnet.  This  has 
an  alternating' motion  upon  an  axis  between  the  poles  of  two  horse 
shoe  galvanic  magnets,  constructed  upon  the  principle  mentioned  in 
the  preceding  article. 

These  magnets  C  E  D,  F  H  G,  are  composed  each  of  a  horse 
shoe  of  soft  iron,  twenty  four  inches  long,  and  one  inch  in  diameter, 
wound  with  a  zinc  ribbon  one  inch  in  width,  and  one  hundred  and 
twenty  feet  long. 

N,  is  a  rod  turning  a  crank  which  moves  the  fly-wheel  P.  O,  is 
a  rod  having  two  pins  projecting  from  it  which  moves  a  lever  attach- 
ed to  a  bascule,  which  for  the  sake  of  distinctness  is  not  represented 
in  this  figure  but  may  be  seen  below.  This  is  composed  of  a  piece 
of  mahogany  pierced  with  four  holes,  two  of  which  are  oblong,  and 
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two  shaped  like  a  T.  These  holes  are  connected  by  pieces  of  cop- 
per, which  form  their  bottom,  being  made  into  tight  cups  by  seafing 
wax.  These  pieces  of  copper  cross  at  the  center,  and  are  kept  fW>m 
touching  each  other  by  silk,  and  thus  conn^t  those  holes  which  are 
diagonally  opposite.  S,  S,  are  two  pieces  of  copper  which  are  fixed 
upon  an  axis  in  such  a  manner  as  to  allow  the  extremities  to  dip 
alternately  in  the  two  pair  of  holes,  which  are  filled  with  mercury. 
T,  is  a  spring  of  wire,  which  by  means  of  a  crank  fastened  to  the 
axis  of  the  two  strips  of  copper  S,  S,  brings  them  down  to  the  cups 
of  mercury  either  way  whenever  the  crank  has  passed  the  perp^o* 
dicular.  U,  V,  are  two  strips  of  zinc  soldered  to  the  center  of  S, 
S,  and  which  are  connected  with  the  poles  of  a  galvanic  battery. 
W,  is  a  lever  fastened  to  the  extremity  of  the  axis,  and  which  moves 
it  together  with  the  strips  S,  S.  The  extremities  of  the  ribboas  J, 
K,  L,  M,  are  inserted  in  the  cups  of  mercury  R,  R,  one  from  each 
magnet  being  inserted  in  each  cup,  and  the  arrangement  being  such 
that  the  upper  poles  of  the  temporary  magnets  shall  both  be  of  the 
same  name.  The  lever  W,  is  moved  by  the  pins  1 ,  2,  of  the  rod 
O,  thus  continually  reversing  the  currents  of  electricity  as  they  flow 
through  the  ribbons  J  K,  L  M,  of  the  two  galvanic  magnets,  and  id 
this  way  changing  the  poles  of  these  magnets. 

Let  us  then  suppose  the  end  A  of  the  magnet  A  B,  to  represent 
the  north  pole,  and  the  pole  C  of  the  magnet  C  E  D,  also  a 
north  pole,  while  the  arrangement  is  such  that  F  is  the  north  pole 
also  of  the  magnet  F  H  G.  The  ends  J,  K,  L,  M,  being  property 
arranged  in  the  two  cups  R,  R,  and  the  lever  W,  being  placed  be- 
tween the  pins  1,  2,  of  the  rod  O,  upon  connecting  the  zinc  ribboas 
y,  U,  with  the  poles  of  a  calorimotor  the  horse  shoe  magnets  be- 
come instantly  active,  and  the  north  pole  A  is  repelled  from  the 
north  pole  C,  while  the  south  pole  B  is  attracted  towards  the  north 
pole  F.  The  pin  2,  by  being  raised,  at  length  raises  the  lever  W, 
and  the  strips  S,  S,  are  brought  by  the  spring  T  to  the  cups  Q,  Q, 
when  the  currents  in  the  zinc  ribbons  around  the  temporary  magnets 
are  instantly  reversed,  and  the  two  lower  poles  converted  into  north 
poles.  The  north  pole  A  is  then  instantly  repelled  from  the  north 
pole  D,  and  the  south  pole  B  from  the  south  pole  F,  until  tbe  pin  1 
depresses  the  lever  W,  when  the  currents  being  again  reversed  the 
apparatus  is  in  the  same  state  as  at  the  first.  In  this  way  a  constant 
alternating  motion  is  kept  up.  The  model  of  this  size  works  well, 
and  with  considerable  power. 
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The  power  may  be  increased  almost  infinitely,  by  increasing  the 
size  of  the  temporary  magnets,  by  increasing  tbe  number  and  the 
length  of  the  bars  of  tbe  pennanent  magnets,  by  increasing  the  width 
aod  length  of  the  metallic  ribbons  surrounding  tbe  temporary  mag- 
nets, and  with  these  by  increasing  the  power  of  the  galvanic  battery. 


A.RT.  XII. — On  Zinc  Roofing;  by  Prof.  L.  D.  Gale,  of  the  New 

York  University. 

Read  before  the  Mechanics'  Instxtate,  June  6, 1837. 

TO   TH&  EDITOR. 

Sir — ^The  following  remarks  are  intended  as  a  reply  to  a  paper  by 
my  friend  Prof.  Caswell,  of  Brown  University,  and  which  appeared 
in  the  81st  volume  of  this  Journal.  In  March,  1836, 1  published  in 
the  Mechanics'  Magazine  of  this  city,  (New  York,)  some  remarks  on 
snoc  as  a  roofing  material,  substituted  for  slate,  copper,  tin  or  tilea^ 
in  which  I  stated  the  bad  results  that  had  followed  the  experiment^ 
made  on  zinc  in  this  city,  and  pointed  out  the  defects  of  that  metal. 
Parts  of  that  paper  were  copied  into  the  newspapers  of  the  day,  firom 
which  I  suppose  Prof.  C.  obtained  his  idea  of  its  correctness,  inas- 
much as  he  has  both  misconceived  and  misquoted  my  paper.  In 
the  present  remarks  I  shall  first  state  the  positions  taken  in  my  for- 
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met  paper,  and  then  proceed  to  give  the  details  of  my  experiments, 
and  let  others  who  may  be  disposed  to  read  the  article  draw  their 
own  conclusions. 

Prof.  Caswell  commences  the  argument  in  his  paper  on  the  three 
following  subjects,  supposed  to  have  been  the  divisions  of  my  paper 
in  the  Mechanics'  M agazme. 

1 .  Difficulty  of  making  the  roof  tight. 

3.  Deterioration  of  the  water  which  falls  fix>m  it. 

3.  Comparatively  small  resistance  which  it  offers  to  the  progress 
offire. 

My  own  division,  however,  is  quite  another  thing :  it  is  the  fol- 
lowing. Zinc  is  objectionable,  (as  a  roofing,)  First,  from  the  great 
expansive  power  of  the  metal.  Secondly,  its  brittleness.  Thirdly, 
it  deteriorates  the  water. 

As  Prof.  C.  has  embraced  my  threefold  division  under  two  heads, 
namely,  tightness  of  roofs  and  deterioration  of  the  water,  I  shall 
make  a  few  remarks  on  each  of  these.  As  his  third  division  has  no 
place  in  the  original  paper  in  question,  it  need  absorb  no  time  in  this. 

On  the  difficulty  of  making  zinc  roofs  tight  Prof.  C.  states, "  There- 
is  no  practical  difficulty  in  making  a  zinc  roof  perfectly  tight,^^  and 
this  is  proved  he  says  "  by  numerous  certificates  that  place  the  sub- 
ject beyond  all  reasonable  doubt.  A  zinc  roof  may  as  easily  be 
made  tight  as  any  other.  There  may  be  sheet  zinc  in  the  market 
of  a  bad  quality,  but  none  need  be  deceived  on  this  point,  since  noth- 
ing is  easier  than  to  test  its  flexibility." 

This  is,  it  must  be  confessed,  a  pretty  summary  way  of  disposing 
of  so  important  a  matter.  There  is  probably  no  place  in  the  United 
States,  where  the  experiment  of  zinc  roofing  has  been  so  extensively 
tried  as  in  this  city.  I  think  I  can  §pint  out  between  seventy  and  one 
hundred  buildings,  to  my  personal  knowledge,  that  have  been  covered 
With  ^nc,  and  in  a  very  considerable  portion  of  them  it  has  been  re- 
moved, and  its  place  supplied  by  copper,  tin,  or  slate;  and  those  roo6 
that  still  remain,  covered  by  zinc,  I  have  ascertained  by  careful  inves- 
tigation, are  more  expensive  to  keep  in  repair  than  any  other  roo6 
whatever ;  and  furthermore,  I  would  say,  that  zinc  is  now  almost  en- 
tirely out  of  use  in  this  city  as  a  roofing  material.  LiCt  me  ask  my 
friend  Caswell,  why  most  of  our  New  York  builders,  as  well  as  the 
proprietors  of  buildings,  have  abandoned  the  use  of  zinc,  if  there  be 
no  practical  difficulty  in  making  a  zinc  root  perfectly  tight?  Has 
Mesns.  Crocker  and  Brother's  zinc  not  come  to  the  New  Yoik 
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market  ?  Has  not  '<  foreign  zinc  from  the  best  manuftdories''  beeo 
imported  and  tried  in  this  city  ?  Yet  all  iBis  arails  nothing.  So 
long  as  zinc  retains  the  name  and  properties  of  zinc,  it  will  continue 
to  be  a  brittle  metal,  and  though  by  heating  it  to  a  certain  point,  it 
may  be  rolled  into  thin  flexible  sheets,  yet,  after  a  few  years,  tiw, 
metal  becomes  nearly  as  brittle  as  it  was  before  being  wrought^ 
This  fact  is  a  prominent  one,  not  confined  to  zinc  only,  but  is  com- 
moD  to  most  other  metals ;  thus,  malleable  iron  laid  by  for  many 
years,  becomes  exceedingly  brittle,  from  a  tendency  in  the  metal  to 
assume  the  crystalline  texture.  I  have  observed  fragments  of  sheet 
zinc  laid  by  for  a  number  of  years,  become  so  brittle  that  they  would 
scarcely  admit  of  bending  without  fracture.  This  seems  to  be  m 
general  principle,  and  I  have  little  doubt  that  it  forms  one  of  the 
great  difficulties  in  keeping  zinc  roofe  in  repair.  Now  if  Prof.  Caai*> 
well  and  Messrs.  Crocker,  Brother  &  Co.  have  discovered  that 
there  is  no  difficulty  in  making  zinc  roois  perfectly  tightf  and  that 
their  zinc  ^*  will  bear  to  be  doubled  and  hammered  down  without 
any  appearance  of  fracture  in  the  bend,"  and  that  the  same  remark 
is  true  of  their  zinc  generally,  I  would  advise  them  to  come  to  New 
York  and  teach  our  builders  how  to  make  zinc  roofs  tight;  for  our 
workmen  are  unable  to  do  it,  and  consequently  zinc  has  almost  en* 
tirely  gone  out  of  use  for  such  purposes  in  this  city. 

I  did  observe  in  my  paper,  that  water  drained  from  a  zinc  roof  is 
deteriorated,  and  thus  is  injured,  either  for  washing  or  for  culinary 
operations.  Now  because  the  same  properties  are  not  noticed  by 
Thomson,  Berzelius,  Brande  or  Turner,  Prof.  Caswell  has  very  ju- 
diciously come  to  the  conclusion,  that  such  properties  as  I  have  attri- 
bqted  to  zinc  cannot  exist ;  therefore,  I  must  have  been  mistaken. 
He  also  says  I  have  not  stated  very  fully  the  reasons  on  which  my 
opinion  was  founded,  with  regard  to  the  oxidation  of  zinc  on  roofr 
and  the  solubility  of  the  oxide  so  formed,  and  as  a  proof  that  I  was 
mbtaken  he  has  exposed  water  from  a  zinc  roof  to  the  air  in  clean 
glass  vesseb  for  several  days,  without  any  appearance  of  a  precipi- 
tate :  he  has  also  kept  the  water  for  several  days  in  a  vessel  of  oxy- 
gen gas,  subjected  to  frequent  agitation,  without  precipitation  or  ap- 
pearance of  milkmess.  Hence,  he  says,  ^^  if  such  water  contains  the 
suboxide  of  zinc,  its  presence  is  not  to  be  detected  in  this  way." 
The  conclusion  from  the  above  experiment  is,  I  think,  very  just,  but 
we  shall  see  whether  it  will  apply  equally  to  my  experiments,  which 
I  shall  now  give  in  detail.    They  were  made  with  a  zinc  roof,  one 
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btindrecl  and  ^gbty  feet  by  niaecy,  equal  to  aixtoea  tboosand  two 
iMindred  square  feet,  aftd  repeated  fcMr  three  mondu^at  every  shower 
of  raia,  and  the  efiects  produced  by  alternate  dryness  and  rooisturf 
upon  the  ipetal  were  oareililly  noted.  I  cannot  go  into  great  mi- 
miteness  of  detail,  but  only  sufficient  to  show  the  method  of  expeii* 
menting  and  the  result. 

As  soon  as  a  shower  of  rain  began  to  fall  on  the  roof,  some  of  the 
first  water  that  ran  was  collected  and  found  to  have  a  strong  metallic 
tadte,  and  to  decompose  soap.  The  water  was  set  aside  and  allowed 
to  remain  at  rest  for  some  weeks,  when  a  fine  light  yellowish  sedi- 
ment was  found  on  the  bottom.  Thb  efl^t  was  remarkably  evident 
in  the  cistern,  where  the  metal  was  precipitated  iVom  a  laige  body  of 
water.  The  sediment  was  carefully  examined,  and  found  to  be  oxide 
of  zinc.  In  many  cases  no  sediment  was  obtained  fiom  water  that 
was  examined,  though  collected  in  the  early  stages  of  a  rain ;  so 
that  00  good  results  could  be  expected  bora  a  single  experiment. 
The  g:r^test  amount  of  sediment  was  produced  from  a  fell  of  snow, 
allowed  to  remain  on  the  roof  until  removed  by  gradual  thawing* 
The  water  drained  fitun  the  roof  under  such  circumstancea  was 
highly  charged  with  metallic  matter,  which  at  length  disappeared, 
and  a  sediment  of  oxide  of  zinc  was  found  on  the  bottom  of  the  ves- 
sel and  the  water  left  quite  pure.  Now  as  a  metallic  compound  did 
exist  in  the  water,  and  as  that,  at  length,  disappeared  by  exposure, 
sdKl  oxide  of  zinc  was  found  deposited  on  the  bottom  of  the  vessd, 
i  inferred  that  the  soluble  compound  was  a  suboxide  of  zinc,  and 
l^bably  the  one  described  by  Berzelius.  Since  Prof.  Cftswell's 
Ipaper  has  appeared,  I  have  called  on  a  number  of  builders  and 
woikera  in  metal,  to  ascertain  whether  and  bow  far  my  experiments 
and  opinion,  expressed  in  my  paper  in  the  Mechanics'  Magazine, 
comcided  with  facts  as  they  occur  to  the  workmen,  and  I  am  happy 
to  say  that  I  have  nothiing  to  retract.  The  following  corroboratory 
temaiks  are  firom  the  Allmny  Daily  Advertiser. 

<'  Zinc — ^The  experience  of  twa  winters  has  proved  to  our  satis- 
fretioe,  that  this  is  a  worthless  material  for  covering  the  roots  of 
houses.  It  very  soon  becomes  rotten,  and,  as  it  is  put  on,  aflbrds 
very  little  protection  against  rain  or  snow.  Tin  or  slate  will  be 
found  frr  preferable.'' 

In  conclusion,  I  will  agab  say,  if  zinc  is  a  valuable  material  for 
•006,  which  can  easily  be  made  tight,  why  is  it  that  the  artide  is 
foiDg  out  of  use  as  iast  as  possible  ?    Why  is  it  that  no  new  zin^ 
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nwfi  tre  fumislied  hi  thk  great  meiiopdfis?  It  a»y  te  llaid,  that 
they  have  used  a  bad  article,  fiut^  I  repeat,  does  not  Crodber  k 
Brother's  zidc,  does  not  ibe  best  foreign  article,  corae  to  the  New 
Yoiic  market  ?  Where  have  purchasers  a  better  opportunity  of  ae^ 
lectiog  good  zinc^  where  have  builders  a  b^er  oppoilouity  of  M* 
perimenting  and  ascertaining  the  best  material  for  roo&ig?  left 
probable  that  men  who  have  gone  deeply  into  the  business  of  roof* 
ing  with  zinc,  would  readily  abandon  it,  if  they  could  sustain  it  ? 
Would  proprietors  sustain  the  expense  of  tearing  off  the  zinc  and 
substituting  some  other  material,  if  there  were  any  other  better 
method  of  managing?  Would  they  not  first  resort  to  the  expedient 
of  mending?  Thb  last  question  I  can  answer  firom  personal  know- 
ledge, that  mending  of  zinc  roofs  has  in  some  cases  been  nearly 
eqtnd  in  expense  to  half  the  first  cost.  I  am  quite  satisfied,  that  if 
my  fincod,  Prof.  CasweU,  will  review  the  whole  matter  of  zinc  roo6» 
heiviU  ooBie  to  the  conclusion  that  notwithstanding  the  superier  pio- 
ducts  of  Messrs.  Crocker,  Brother  h  Go.  there  are  stiH  diffioul^ea  id 
the  use  of  zinc  as  a  roofing  material  that  are  not  entirely  imaginary. 


Art.  XIII. — On  the  Common  Bhtopipef  by  J.  W.  Bailev,  Act- 
ing Prof.  Chem.  &c.  U.  S.  Mil.  Acad.,  West  Point. 

On  account  of  its  portability,  the  facility  of  its  use,  and  its  nu- 
merous applications,  the  blowpipe  ranks  as  one  of  the  most  valua- 
ble instruments  of  chemical  research.  It  consists  essentially  of  a 
tube,  generally  bent  and  having  a  small  orifice,  by  means  of  which 
a  current  of  air,  firom  the  lungs,  may  be  forced  through  the  flame  of 
a  lamp  or  candle. 

Pig.l. 


Fig.  1 ,  shows  the  simplest  form  of  the  blowpipe,  and  such  ones  mm 
eamly  made  firom  glass  tube  in  case  of  necessity,  bat  they  are  ineoA* 
Tenient  when  made  of  this  material  on  account  of  their  easy  fiisibility  • 

*  These  noCee  were  drawn  up  to  form  pert  of  tbe  coune  of  ehemistry  at  West  Point,  and  being 
Mfleljr  intended  m  an  introduction  to  the  nee  of  the  blowpipe,  were  pnrpoiely  madeaa  c 
tary  as  poMible— bnt  It  la  fuppoaed  tha  directloiia  may  be  uaeful  to  other  atudenta.— So. 
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Even  a  piece  of  the  stem  of  a  tobacco  pipe  can  be  used  as  a 
bbwptpe  when  do  better  means  are  at  band. 

In  experiments  requiring  a  long  cpntinqed  blast)  the  moisture  of 
the  breath  condenses  in  the  tube  in  such  quantities  as  to  be  inconve- 
vient,  and  the  best  blowpipes  aie  provided  with  a  small  chamber  to 
ooUect  thb  moisturci  and  prevent  its  being  ibrced  out  at  the  orifice 
ipto  the  flame. 

[pi)    ^1  J 

Fig.  2,  shows  the  parts  of  a  blowpipe  provided  with  a  chamber 
C.  At  D  is  a  conical  orifice  which  slips  into  the  projection  firom  the 
obamber.  At  E  is  a  small  perforated  cone,  to  be  placed  over  tbe 
end  of  D  when  a  smaller  orifice  is  required. 

Fig.  3. 


Fig.  3  shows  the  blowpipe  arranged  for  use. 

In  using  the  blowpipe  it  is  highly  important  to  be  able  to  keep  up 
a  well  regulated  and  long  continued  blast.  The  power  to  do  this 
^mn  be  acquired  only  by  practice,  but  tbe  following  directions,  taken 
fifom  Shepard's  Mineralogy,  will  facilitate  the  acquisition.  **  Closing 
the  mouth,  keep  the  cheeks  distended  with  air,  during  a  number  of 
inspirations  and  expirations  performed  through  tbe  nostrik.  Next 
attempt  the  same  with  the  mouth-piece  of  the  blowpipe  between 
the  lips :  now  as  this  provides  an  exit  for  the  air  in  tbe  mouth,  tbe 
cheeks  will  soon  collapse ;  to  prevent  this  at  the  moment  of  expira- 
tion through  the  nose,  a  sufficient  quantity  of  air  must  be  allowed  to 
ester  tbe  mouth  to  preserve  their  distention.  By  this  means  the  air 
in  tbe  mouth  is  constantly  subject  to  tbe  same  compression  and  flows 
in  a  uniibrm  manner  firom  tbe  little  orifice.  Having  acquired  tbe 
habit  of  keeping  up  a  continued  current  of  air  firom  the  blowpipe, 
the  beak  is  now  brought  within  the  border  of  the  flame  of  a  lamp  or 
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coidle.  We  immediateljr  perceive  before  the  ori6ee  a  long  and  coni- 
cal blue  flame  eavironed  by  an  outer  cone  more  resembling  tbe  eon- 
BMD  flame  of  a  candle.  It  is  at  the  apex  of  the  bkie  cone  that  tbe 
most  intense  heat  is  produced." 

'^  Chidatum  takes  place  when  we  bring  tbe  matter  of  assay  be- 
fore the  apex  of  the  exterior  fiamej  where  the  combustible  matter 
coming  from  the  candle  has  ceased  to  attract  oxygen.  Tbe  bei^ 
required  for  this  is  only  that  of  incipient  redness ;  and  one  of  the 
larger  orifices  is  best  for  producing  this  temperature. 

'^  Reduction  requires  a  more  elevated  temperature^  which  is  best 
obtained  by  one  of  th^  finest  orifices,  which  should  be  introduced 
only  within  the  edge  of  the  flame.  A  less  distinctly  blue  cone  than 
in  tbe  former  instance,  surrounded  by  a  more  brilliant  one  will  be 
the  result.  The  matter  to  be  deoxidized  is  to  be  supported  com- 
pletely within  the  bright  flame  just  beyond- tbe  apex  of  the  blue 
cone :  in  this  part  there  is  inflammable  gas  which,  of  course  will  take 
oxygen  from  the  substance  to  be  reduced." 

Tbe  size  of  the  mass  to  be  heated,  including  the  flux  when  one 
b  used,  should  not  exceed  that  of  a  pepper  com,  and  when  the  sub- 
stance is  to  be  heated  alone,  the  piece  should  not  be  much  larger 
than  a  pin's  head. 

To  support  the  trial  piece,  various  substances  are  used ;  such  as 
diarcoal,  platinum  wire  or  foil,  small  cones  of  clay,  or  in  fact  any 
substance  which  is  infusible  and  a  bad  conductor  of  beat. 

Gwrcoal  is  an  excellent  suppprt  in  reducing  operational  and 
whenever  its  actions  will  not  tn^er/ere  with  the  result  de^red.  Tbe 
best  chatooal  for  supports  is  made  from  light  porous  wood  such  as 
pine,  and  it  is  important  that  it  should  be  recently  burned. 

Platinum  on  account  of  its  infusiblility  and  low  conducting  power 
for  heat,  is  tbe  best  metallic  support  that  can  be  used ;  and  when 
sKps  of  the  wire  or  foil  are  itiserted  in  glass  handles  they  are  very 
convenient,  particularly  when  the  action  of  fluxes  is  to  be  examined. 
The  bandies  are  easily  made  by  drawing  a  quill  tube  to  the  proper 
size  and  then  placing  in  one  end  of  it  the  bit  of  platinum  sealing  it 
in  its  place  hy  directing  upon  the  glass,  a  flame,  by  means  of  a 
blowpipe. 

When  the  platinum  supports  are  used  with  fluxes,  a  little  of  tbe 

.flux  in  powder  is  to  be  taken  up  on  the  extremity  of  the  platimmi 

which  is  slightly  moistened  to  cause  it  to  adhere ;  then  introduce  it 

into  the  flame  and  fiise  it,  and  whik  fused  touch  it  to  the  trial  piece, 
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or,  which  is  more  coDvenieDt,  ullow  it  to  cool,  then  moisten  it  and 
touch  it  to  the  substance  which  will  immediately  adhere.  If  the 
same  supports  are  to  be  used  without  fluxes  then  the  trial  piece  may 
easily  be  attached  by  a  little  adhesive  clay,  moistened. 

Pieces  of  glass  iubesy  about  the  diameter  of  a  quill,  and  three  or 
four  inches  long,  are  often  used  with  the  blowpipe ;  and  are  distin^ 
guished  by  the  names  '^  open  tube^'  or  ^^  matrass,"  according  as  the 
tubes  are  open  at  both  ends,  or  only  one.  They  are  often  used  to 
roast  substances;  or  to  expel  from  them  some  volatile  substance 
which  may  either  condense  on  the  cool  part  of  the  tube,  or  else  by 
its  odor  or  some  other  characteristic  property,  be  easily  recognized* 

In  tube  experiments  the  spirit  lamp  is  generally  used ;  for  (he 
reason  that  although  it  gives  less  heat  than  the  oil  lamp  or  candle, 
it  possesses  the  advantage  of  not  soiling  the  exterior  of  the  tube. 

The  fluxes  generally  used  with  the  blowpipe  are  carbonate  of 
$oda^  borate  of  soda,  and  the  double  phosphate  of  soda  andjwh^ 
monia;  which  for  brevity  are  called  "  lorfa,''  ^^  borax/'  BXkd^^saU 
of  phosphorus^'    The  last  is  also  called  roicrocosmic  salt. 

Black  flux  may  also  be  used  advantageously  in  certain  cases,  but 
a  mixture  of  pounded  charcoal  with  ''soda"  will  supply  its  place. 

Soda  or  carbonate  of  soda,  by  uniting  with  silica  aids  the  fusion 
of*  refractory  substances,  and  facilitates  the  reduction  of  metallic  ox- 
ides. It  atso,  on  account  of  the  affinity  of  sodium  foir  sulphur,  ar- 
senic, &c.  often  acts  to  reduce  sulphurets,  &c.  to  the  metallic  state. 

Borax. — This  substance  also  assists  fusion  on  account  of  the 
property  it  possesses  of  forming  fusible  salts  with  many  substknces 
which  themselves  are  infusible.  By  the  color  of  the  glass  produ- 
ced, the  nature  of  the  metal  or  metallic  oxide  is  known. 

Salt  of  phosphorus. — ^When  the  substance  is  heated  it  loses  its 
ammonia  and  is  changed^mto  a  metaphosphate  of  soda,  which  unites 
with  bases  and  forms  fusible  salts,  liberating  the  acids  with'  which 
the  bases  were  combined.  The  characteristic  colors  of  metallic  sub- 
stances are  shown  better  with  this  substance  than  with  borax. 

The  following  tabje,  from  Necker's  "  Regne  Mineral"  shows  the 
colors. which  various  metals  give  with  the  three  fluxes,  when  heated 
either  in  the  oxidizing  or  reducing  flame ;  and  also  shows  the  diflfer- 
ence,  if  any,  between  the  color  of  the  glass  when  hot  and  when 
cold. 

N.  B.    The  letter  H  signifies  hot  glass, — C  the  cold  glass. 
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Reaction  of  the  Principal  Metallic  Oocides,  with  the  three  Fluxes, 
by  the  Blowpipe, 


Oxide*  iif 


I       Oxidizing 
\  I         Jlame. 

[  H.  Orange.    C.  H.  Yellowish 
}    Yellow.  In  re-     brown. 
I    ducing  flame.    C.  Colorless  or 


Anilmoaj. 

Tttanium. 

Manganeee. 

GobtH. 

Nickel. 


Green. 


SH.  Colorless. 

JC.  White. 


slightly  green. 

H.  Yellow. 
C.  Nearly  color- 
less. 


I     Reducing 
fiame. 

IH.  Emerald 
j    green. 

C.  Colorless. 


H.4cC.  Opaque, 
grayish. 


SALT  OF  PHOSPHORUS. 

Oxidizing    ,     Reducing 
Jiame.  Jlamt. 

n.  A.  C.  Green.  H.  dk  C.  Green. 


H.  Durk  yellow.  H.  Colorless. 


C.  White  or 
f     grayish. 

!H.  Tranqiarent 

[    green. 

[  C.  Bluish  green. 


H.  Yellow. 


fano. 


SH.  Red. 
JC.  Gray. 

3  Insoluble  In  the 
^     flux. 

N  Insoluble  in  the 
i    flux. 


jInj,.«btaU.fteH-^obr.e^^ 


C.  Opaque  white.  C.  Violet  ame- 
thyst or  blue. 


Amethyst 


Blue. 

H.  Orange  or  red 

dish. 
C.  YeUowishor 

colorless. 

H.  Dork  red. 
C.  Yellowish  or 
colorless. 


Colorless  If  sud 
denly  cooled. 

Blue. 


Opaque,  gray- 
ish. 


Bottle  green. 


Lead. 


Copper. 


r  H.  Colorless, 
}     transparent 
^C.  Yellowish, 
L     opaque. 

fH.  Green,trans-| 
)     pnrent 
\  C.  ColorleM, 

L     opaque. 


C.  White,  opaque. 
H.  Yellow. 
C.  Colorless.  ' 

Green. 


Colorless. 
Colorless. 
Amethyst 


Blue.  ' 

H.  Orange  or 

reddish. 
,C.  Colorless. 


H.  Dark  red. 
C.  Colorless. 


Colorless. 


H.  Yellow. 
C.  Beautiful 
violet 


Colorless. 


Subluncs,  &  de- 
posits a  white 
powder  ofi  the 
charcoal 

Partly  reduces. 


B.  Colorless. 

C.  Cinnabar 
red. 


H.  Orange  or 

reddish. 
C.  Colorless. 


i  Bottle  green. 


Same  actions  as  with  borax. 


Colorleis. 


Green. 


Does  n(rt  re- 
Iduce,colorless. 

U.  Colorless. 

C.  ^Cinnabar 
red. 


The  mode  of  recogDizing  various  other  substances  in  minerals,  by 
means  of  the  blowpipe  is  given  below. 

If  a  mineral  containing  water  be  heated  in  a  matrass,  the  water 
will  be  expelled,  and  condensing  upon  the  cool  part  of  the  tube  will 
appear  like  dew.  If  the  water  was  chemically  combined,  some  stri- 
king change  in  the  appearance  of  the  mineral  will  generally  be  ob- 
served, such  as  loss  of  transparency,  change  of  color,  &c. 

When  sulphurets  of  the  common  metals,  are  heated  in  the  open 
tube,  the  odor  of  sulphurous  acid  will  be  perceived  at  the  upper 
ori6ce ;  and  a  slip  of  paper  stained  with  decoction  of  Brazil  wood, 
if  placed  in  the  tube,  will  be  turned  yellow  or  bleached. 

If  sulphates  are  melted  with  a  glass  of  silica  and  soda,  a  sul-^ 
pburet  of  sodium  is  formed  which  communicates  to  the  glass  a  char', 
acteristic  brown  color,  like  that  of  liver  of  sulphur. 
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ChUrides  melted  with  a  mixture  of  ialt  of  phoephorus  and  black 
oxide  of  copper  color  the  flame,  blue  or  green.' 

U  fluoridei  are  heated  with  scJt  of  phosphorus^  in  the  open  tube, 
hfdrofluoric  acid  escapes,  which  corrodes  the  glass  and  turns  Brazil 
paper  yellow. 

If  phosphates  are  melted,  by  a  good  fire  of  reduction,  on  char- 
coal, mth  boracic  acid,  and  a  small  piece  of  iron  wire  is  plunged 
into  the  globule,  it  is  partly  oxidized  at  the  expense  of  the  phos- 
phoric acid,  and  dissolved ;  while  the  remainder  fonns  a  phosphuret 
of  iron,  which  by  breaking  the  globule,  will  be  found  as  a  mo/te  or 
less  brittle  mass.  If  phosphoric  acid  were  not  present,  the  iron  wire 
will  be  found  unaltered. 

If  nitrates  are  heated  in  the  matrass,  with  a  drop  of  sulphuric 
acid,  they  are  decomposed  with  evolution  of  nitrous  acid  fumes, 
which  may  be  recognized  by  the  color,  and  by  turning  to  blade, 
small  scales  of  the  cyanohydrargyrate  of  iodide  of  potassium  pre- 
viously placed  on  a  dry  part  of  the  tube^ 

If  boracic  acid,  or  the  borates  are  melted  with  TWiter^^  reagent 
(a  mixture  of  one  part  of  fluoride  of  calcium  and  four  and  a  half  of 
bisulphate  of  potassa)  a  brilliant  green  color  will  be  given  to  the 
f^ap^* 

Ammonictcal  compounds  when  heated  in  the  open  tube  V9\i\\  fixed 
atkaline  bodies,  (as  lime  or  potassa)  give  off  ammonia  which  will 
be  recognized  by  its  odor,  be. 

Potassa  gives  to  the  brown  glass  of  borax  and  oxide  of  nickel 
a  blue  color  which  soda  will  not. 

Hbe  salts  of  soda  color  flame,  a  rich  yellow. 

Liihia  attacks  platinum  foil  and  leaves  a  dull  yellowish  trace ;  and 
mioerak  containing  it,  give  at  the  moment  of  fusion  (especially  if 
auxed  with  fluor  spar)  a  red  tint  to  the  flame. 

Most- of  the  salts  ofstrontia  impart  to  flame  a  fine  red  color. 

Many  salts  of  lime  give  to  flame  a  brownish  red  color. 

Substances  containing  much  alumina,  when  moistened  with  n»- 
tra^e  of  cobalt  and  heated,  assume  a  beautiful  blue  color. 

Magnesia  gives  with  nitrate  of  cobalt  a  pale  rose  color. 

When  substances  contain  much  silica  they  will,  vihen  fused  with 
salt  of  phosphorus,  form  a  spongy  mass  or  skeleton  in  the  middle 
•f  the  globule  of  glass ;  but  if  the  silica  is  in  small  quantity  its  infu- 
siUe  particles  in  place  of  forming  a  skeleton,  remain  diffused  through 
the  glass  and  impair  its  transparency,  giving  it  an  opaline  appear- 
ance. 
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Arsenical  compounds  heated  alone  on  charcoal,  or  in  the  open 
tube  with  blade  flux  give  the  odor  of  garlic. 

AnHmonial  compounds  may  be  recognized  when  heated  in  the 
open  tube,  by  giving  white  ibmes  which  are  easily  driven  by  heat 
from  one  part  of  the  tube  to  the  other,  and  have  not  the  odor  of 
garlic. 

The  compounds  of  mercury  heated  in  the  matrass  with  lime  or 
iron  filings,  yield  metallic  mercury  which  sublimes. 

The  principal  ores  of  lead  and  stiver  are  easily  reduced  on  char- 
coal alone,  and  with  still  more  ease,  with  a  little  soda. 

Thb  list  might  be  much  extended,  and  other  characters  might  be 
mentioned  for  many  of  the  substances ;  but  it  is  believed  best  to 
give  only  those  which  are  most  important,  and  easily  remembered. 

By  applying  the  principles  of  chemistry,  many  other  processes 
will  suggest  themselves  to  the  intelligent  student  and  as  Bergman  re-- 
marks "celui  qui  apporte  dans  ce  genre  d'experiences  une  main 
habile,  se  fraye  tous  les  jours,  de  nouvelles  routes  qui  conduisent 
toutes  a  la  verite." 


Abt.  XIV. — Notice  of  the  Gold  Veins  of  the  United  States*  Mine 
near  Fredericksburg,  Va. ;  by  Lt.  M.  F.  Maury,  U.  S.  Navy.  , 

TO  THE  EDITOR. 

Dear  Sir — A  mutual  friend  informs  me  that  you  have  mislaid,  or 
lost,  your  notes  on  some  of  the  gold  mines  in  this  vicinity ;  he  has 
requested  that  I  would  supply  the  deficiency ;  this  I  cannot  pretend 
to ;  but  as  I  was  with  you  when  you  visited  the  United  States'  gold 
mine  last  summer,  I  may  be  able  to  embody  some  facts  and  circum- 
stances, which  will  bring  to  your  memory  the  striking  features  of  the 
lost  notes. 

If  you  recollect  there  are  several  veins  at  this  mine,  which  strike 
and  dipf  each  in  a  different  direction ;  the  former  (the  strike,)  is 
tortuous,  and  the  angle  of  the  latter  is^  not  constant. 

The  general  course  of  vein  No.  1.  is  about  N.  E.  and  S.  W.,  it 
passes  through  a  micaceous  slate,  which,  near  the  surface,  is  soft  and 
fissile,  being  easily  removed  with  the  pick;  but  at  the  depth  of  one 
hundred  and  twenty  feet,  it  loses  its  fissility,  and  passes  into  a  horn- 
blende (?)  slate,  which  is  very  compact  and  is  with  much  difficulty 
removed  by  blasting. 
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Near  the  soriacei  the  vein  dips  to  the  west  at  an  angle  of  54^  with 
the  plain  of  the  horizon ;  but  as  it  gains  in  depth,  it  curves,  gradually 
approaching  a  perpendicular,  until  at  the  hundred  and  twenty  foot 
level,  (the  lowest  point  at  which  it  has  been  cut,)  where  it  makes  an 
angle  of  20^  with  a  perpendicular. 

The  vein  conforms  with  the  stratification  of  the  slate,  the  smooth'^ 
or  faces  of  which,  sometimes  form,  for  many  feet,  regular  and  beau- 
tiful walls  to  the  vein,  which  walls  are  as  smooth  as  though  they  had 
been  chiseled;  and  were  it  not  for  their  inclination,  the  sides  of  the 
tunnel  at  such  places  might  be  likened  to  the  black  walls  of  a  large 
and  narrow  dungeon. 

The  matrix  of  the  vein  is  quartz,  cellular  and  laminated ;  the 
joints  or  faces  of  th^  lamina  being  thinly  coated  with  the  capel  (?) 
(decomposed  shale,)  of  the  lode,  and  sprinkled  with  argentiferous 
galena,  blende,  (the  blackjack  of  miners,)  and  sulphuret  of  iron ;  fre- 
quently spangles  of  gold  may  be  seen  lodged  in  the  slate,  when  the 
quartz  is  just  from  the  mine,  or  is  fireshly  cleft.  It  is  difficult  to 
preserve  such  specimens,  for  when  exposed  to  the  air,  whether  in 
the  pile,  or  in  the  cabinet,  the  shale  already  dbintegrated  and  nearly 
in  the  form  of  clay,  becomes  dry  and  loses  its  consistency,  when 
the  gold,  having  nothing  to  support  it,  falls  off.  In  juxtaposition  to 
the  pyrites,  irregular  crystals  of  the  ferruginous  sulphuret  of  copper 
are  occasionally  seen,  which  from  their  peculiar  yellowish  hue,  are 
of^en  taken  for  gold.  Some  specimens  on  their  faces  of  cleavage  are 
studded  with  perfect  and  beautiful  crystals  of  the  phosphate  of  lead ; 
these  surfaces  are  frequently  variegated  with  tints  of  black,  brown, 
purple  and  yellow ;  and  the  green  acicular  prisms  grouped  in  circles,, 
lines  and  broken  curves,  present  the  appearance  of  crescents,  flowers, 
etc.  raised  on  the  quartz  in  fancifully  embossed  work  of  green  moss. 
The  molybdiate  and  venidiate  of  lead  are  also  found  in  this  vein. 

The  thicknes  of  the  vein  is  variable ;  at  some  places  it  is  near 
three  feet,  at  others  it  thins  out  into  a  mere  thread  or  seam,  then 
widens  again.  After  being  cut  by  a  cross-course  of  pure  white 
quartz,  it  thinned  out,  and  entirely  disappeared  for  a  few  feet. 
Here  its  course  was  marked  by  a  black  seam  between  the  walls ; 
afler  driving  a  few  feet  on  this  seam,  the  vein  was  found  replacing  it. 

At  the  time  when  the  fissure  which  contains  this  vein,  was  form- 
ed, causes  existed,  to  prevent  regularity  in  the  angle  of  inclination, 
as  well  as  in  the  course  of  the  vein.  At  one  place  in  the  eighty  foot 
level  the  vein  deflects  from  its  course,  forms  almost  a  semicircle. 
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add  again  eomes  ioto  its  former  line  of  bearing.    Abore  this  deflec- 
tioQ|  the  course  of  the  vein  in  the  forty  foot  level  is  continuous  and 
.  there  does  not  appear  to  have  been  any  interruption  in  its  angle  of 
inclination,  or  in  its  line  of  bearing. 

The  other  veins  have  an  average  thickness  gi^ter  than  that  of 
No.  1.  They  are  walled  up  near  the  surface  in  red  clay,  a  perpen- 
dicular escarpment  of  which  shows  a  succession  of  black  lines  or 
seamsy  in  the  regular  order  of  stratiBcation.  Suppose  a  bed  of  gneiss 
to  be  converted,  without  undergoing  the  process  of  disintegration, 
into  a  mass  of  clay,  or  red  earth,  and  that  the  lines  showing  the 
stratification  of  the  gneiss  were  to  assume  a  blackish  hue,  and  be  re- 
tained in  the  clay,  and  you  would  have  a  formation  similar  to  that 
of  which  I  am  now  writing.  Disseminated  through  this  clay,  are 
numerous  untritufated  and  angular  fragments  of  translucent  quartz, 
the  largest  of  them  attaining  to  the  weight  of  only  a  few  grains. 

Veins  Nos.  2.  and  3.  are  parallel  or  nearly  so;  their  general  course 
b  N.  by  E ;  they  dip  to  the  east.  No.  2.  at  an  angle  of  30^  with 
a  perpendicular.  No.  3.  is  nearly  perpendicular  from  the  surface 
to  the  depth  of  twenty  five  or  thirty  feet ;  while  at  the  depth  of 
sixty  feet  it  has  a  very  great  underlay^  declining  from  a  perpendicu^ 
lar  at  an  angle  of  near  6(P. 

The  two  veins  are  about  one  hundred  feet  apvt ;  The  country 
between  them  at  the  depth  of  sixty  feet,  is  very  soft,  not  being  firmer 
than  quicksands.  The  angle  of  inclination  of  No.  2.  b  quite  uni^* 
form.  At  the  sixty  foot  level,  instead  of  red  clay,  the  veins  are 
contained  in  decomposed  gneiss,  which  retains  its  color  and  texture, 
but  b  quite  friable,  yielding  as  readily  as  the  clay,  to  the  pick.  A 
shaft  has  been  sunk  perpendicularly  on  No.  3.  vein  to  the  depth  of 
twenty  five  or  thirty  feet ;  ih  this  the  vein  declines  from  a  perpen- 
dicular at  a  very  small  angle,  say  5^ ;  immediately  under  thb  shaft, 
in  the  sixty  foot  level,  the  vein  inclines  at  an  angle  of  45^.  I  shall 
not  ofEer  at  this  time  any  conjecture  as  to  this  anomaly  in  the  dip 
of  veins.  When  the  ore  between  the  sixty  foot  level  and  the  sur- 
face, b  taken  down,  thb  very  great  underlay  will  doubtless  be  found 
to  commence  at,  or  near,  the  junction  of  the  gneiss  with  the  superin? 
(himbent  clay.  Circumstances  which  will  throw  more  light  on  the 
subject  may  be  then  brought  to  view.  Could  it  have  been  that  the 
soft  country f  or  quick  sands  alluded  to,  were  not  sufiiciently  firm 
and  compact  to  support  the  vein  in  its  nearly  perpendicular  position, 
and  that  for  the  want  of  proper  support,  it  has  fallen  down  as  it 
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were  ?  Veins  usually  underlay  more  near  the  surfiice  where  the 
ground  is  less  firm,  than  they  do  in  depth,  where  they  pass  through 
rocks  and  a  harder  country;  such  is  the  case  with  No.  1.  rein,  and 
it  is  conformable  with  the  laws  which  veins  in  their  dip  usually  follow. 
In  miners'  phrase  the  country  between  the  depths  of  forty  five  and 
sixty  feet  and  about  these  veins,  has  been  much  confiued.  No.  2. 
vein  has  a  hewe  of  about  five  feet  to  the  west.  Here  there  are 
countless  threads  of  the  vein,  some  a  foot,  others  a  yard,  and  others 
a  fathom  or  more  in  length,  and  an  inch  in  thickness,  laying  horizon* 
tal  and  across  the  course  of  the  vein,  as  if  this  had  been  suddenly 
broken  asunder  and  violently  thrown  one  side,  leaving  fragments 
strewed  along  its  track.  Threads  of  similar  quartz  frequently  ac- 
company the  vein,  but  instead  of  laying  horizontally  and  across  its 
course,  they  diverge  from  it,  run  parallel  to  it  with  nearly  the  same 
inclination  and  finally  come  into  the  vein  again. 

Opposite  to  this  heave,  I  expected  to  find  a  corresponding,  or  the 
marks  of  a  corresponding  heave  in  No.  3.  vein.  But  instead  of  that, 
the  country  was  more  firm,  the  stratification  of  the  gneiss  was  undis- 
turbed, the  vein  thinned  out  and  entirely  disappeared ;  it  was  repla* 
ced  by  TciUas  which  marked  its  course  for  more  than  forty  feet,  when 
the  vein  again  formed,  being  much  richer  here  than  it  was  where  it 


The  quartz  from  each  of  these  veins  has  very  much  the  same  ap- 
pearance and  the  same  accompanying  minerals.  With  a  slight  blow 
on  its  vertical  edge,  its  tendency  is  to  cleave  readily  into  rhomboidal 
plates^  but  the  cross  cleavage  not  being  perfect  it  divides  into  irreg- 
ular oblong  plates,  the  faces  of  which  are  mottled  with  the  black 
oxide  of  manganese  under  the  dentritic  form,  many  of  them  pre- 
senting, with  a  little  aid  from  fancy,  beautiful  landscape  views  in 
roiqiature. 

Most  of  this  quartz  is  translucent ;  it  fractures  with  almost  a  milky 
whiteness.  In  some  specimens  the  gold  may  be  seen  within  the 
gangue,  relieving  its  whiteness  with  delicate  orange  Colored  spots. 
Here  the  sulphuret  of  iron  is  more  rare,  blende  and  galena  are  seldom 
seen,  while  pyritous  copper  and  malachite  are  more  abundant ;  spots 
of  black  tourmaline  are  occasionally  seen ;  and  the.  iron  pyrites  as- 
sume a  reticulated  appearance. 

Vein  No.  4  lies  W.  N.  W.  and  E.  S.  E.  and  dips  to  the  north. 
It  is  between  four  and  five  feet  thick.  The  quartz  is  similar  in  its 
tabular  structure  to  that  from  veins  No.  2  and  3 ;  but  the  associated 
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minerals  of  those  veins,  excepting  the  iron,  are  wanting  here.  The 
cubes  of  sulphuret  of  iron,  in  the  middle  of  compact  (externally) 
masses  of  gangue,  have  slowly  yielded  to  the  action  of  a  destroying 
cause ;  their  materials  have  gradually  assumed  a  gaseous  or  more 
subtile  form,  and  by  permeation,  or  some  other  mysterious  process, 
they  have  passed  off,  leaving  a  stain  of  iron  upon  the  quartz,  and 
oftentimes  a  spangle  of  gold  glittering  in  the  cubical  cell  which  the 
pyritous  crystal  formerly  filled:  sometimes  the  interior  of  the 'rock 
is  completely  honeycombed  by  these  empty  cells.  This  vein  has 
not  been  extensively  explored.  It  dips  at  an  angle  of  45^,  atid  like 
Nos.  2  and  3  is  found  passing  through  a  stratified  red  earth,  that 
contains  numerous  angular  fragments  of  translucent  quartz.  The 
sulphate  of  baryta  is  one  of  the  associated  minerals  of  vein  No.  1. 

These  veins,  striking  on  different  courses,  and  dipping  at  various 
angles  and  in  different  directions,  cross  each  other  at  several  points, 
forming  thereby  a  sort  of  iieinous  net'Work  over  the  company's  lands. 
Such  is  the  character  of  retiform  deposits,  whether  the  veins  be 
true,  or  contemporaneous  veins.  And  such  is  the  tendency  of  the 
veins  at  several  other  mines  which  I  have  visited.  The  establish- 
ment of  the  fact,  whether  or  not  the  gold  region  be  a  retiform  de- 
posit, would  be  an  important  point  gained  in  the  economy  of  gold 
mining  in  this  country.  This  is  a  task  which  belongs  to  others,  and 
to  them  I  shall  leave  it. 

Parallel  to  the  "gold  belt"  of  Virginia,  and  running  along  its  east- 
ern borders,  is  a  deposit  of  iron  ore,  which  is  not  second  to  the  gold 
region,  either  in  value  or  importance.  The  ore  is  a  brovm  hematite, 
of  superior  quality.  It  yields  an  excellent  gray  iron.  Previous  to 
the  Revolution,  several  furnaces  were  supplied  from  it,  but  almost 
the  only  record  which  we  have  of  their  existence  b  found  in  thek 
ruins ;  the  piles  of  scoria,  the  extensive  forests  of  second  growth, 
numerous  excavations,  and  mounds  of  earth,  are  the  only  monuments 
which  tell  of  their  former  operations  and  prosperity.  The  beds 
were  mined  in  a  very  loose  way,  and  the  ore  extracted  does  not  ob- 
viously lessen  its  abundance.  The  deposit  passes  with  the  gold  belt 
out  of  the  state,  and  perhaps  continues  with  it  throughout  its  range. 

It  is  not  improbable,  that  upon  examination,  the  geological  posi- 
tion of  the  coarser  but  more  useful  metal,  with  regard  to  the  more 
precious,  will  be  found  useful  in  an  economical  point  of  view.  The 
field  of  my  observations  is  a  small  one,  but  I  do  not  know  of  any 
mine  of  ''  vein  gold"  to  the  east  of  the  iron  range.    There  are  sev- 

VoL.  XXXII.— No.  1.  42 


Digitized  by  VjOOQIC 


330  Chronometers. 

eral  alluvial  deposits  of  gold  to  the  eastward  of  it ;  they  are  knows 
under  the  name  of  deposit  or  surface  mines ;  they  are  worked  witk 
profit.  The  gold  has  probably  been  brought  to  them,  by  the  agency 
of  water,  from  veins  to  the  westward  of  and  above  the  iron  belt.  It 
would  be  a  striking  feature  in  the  geology  of  the  state,  should  de- 
posits of  the  two  most  extensively  distributed  metals  in  nature,  be 
found  in  juxtaposition  to  each  other,  for  many  miles,  each  marking 
the  limits  of  the  other,  without  ever  encroaching  upon  its  borders. 


Art.  XV. — Chronometers^ 

Having  in  Vol.  xxix^  at  p.  279  of  thb  Journal  given  publicity  to 
the  experience  of  those  eminent  chronometer  makers,  Messrs.  Par- 
kinson k,  Frodsham,  of  London,  we  now  readily  extend  the  same 
courtesy  to  Messrs.  Arnold  6i  Dent,*  of  that  city ;  aware  also  that, 
after  Great  Britain,  no  country  has  so  deep  an  interest  in  chronome- 
ters as  this,  for  every  sea  is  whitened  by  our  canvass. 

The  following  passage  from  Obed  Macy's  History  of  Nantucket 
describes  the  case  of  many  thousands  of  our  countrymen. 

'^The  wide  ocean  is  the  source  of  their  livelihood,  and  they  breast ' 
its  waves  and  grapple  with  its  monsters,  in  every  latitude  between 
the  polar  ices.  The  sun  never  sets  on  their  industry ;  they  labor 
and  worship  under  the  whole  dome  of  the  firmament.  The  objects 
of  their  affections  are  abroad  on  the  deep,  or  buried  forever  beneath 
its  billows ;  their  prayers  are  wafted  on  every  wind  and  their  tears 
are  mingled  with  every  surge." 

To  these  adventurous  labors  of  the  intrepid  whalemen,  the  chro- 
nometer is  indispensable,  for  the  longitude,  and  it  is  said  that  New 
Bedford,  the  neighbor  and  firiendly  rival  of  Nantucket,  has  the  time 
keepers  at  this  moment  to  the  amount  of  $87,000. 

On  the  Application  of  GlasSy  as  a  substitute  for  Metal  Balance 

^Springs  in  Chronometers. 

[From  the  Nautical  Magazine,  for  December,  1836.] 

Sir^ — On  several  occasions  we  have  occupied  a  space  in  your  valu-  * 

able  journal  with  some  account  of 'experiments  which  we  have  made^ 


*  Note  from  Messrs.  Arnold  &  Dent,  dated  London  Dec.  8, 1896.~-Messrs.  Ar- 
nold ^  Dent  beg  to  present  Prof.  Silliman  with  an  account  of  their  experiments 
on  metal  and  glass  balance  springs  of  chronometers,  and  also  the  official  rates  of 
two  chronometers  having  glass  balance  springs  and  balances,  tried  by  order  of 
the  Lords  Commissioners  of  the  Admiralty. 
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trith  the  view  to  introduce  glass  into  the  maQufacture  of  chronome- 
ters, as  a  substitute  for  steel  and  brass  in  the  balance  and  balaQce- 
springs  of  those  machines.  After  a  trial  of  more  than  three  years, 
conducted  at  the  Royal  Observatory  ])y  the  direction  of  the  Lords 
Ckimmissioners  of  the  Admiralty,  with  two  chronometers  of  this  new 
construction,  we  have  requested  that  they  may  be  returned  to  us  for 
further  improvement.  Thus  the  first  public  trial  of  the  glass  spring 
and  its  balance  may  be  considered  as  closed  ;  and  with  your  permis- 
sion, we  will  here  briefly  advert  to  some  of  the  progressive  experi- 
ments with  it,  which  have  been  detailed  in  former  numbers  of  your 
work,  beginning  with  a  short  statement  of  the  first  application  of  a 
balance-spring  to  a  watch. 

About  the  year  1660,  Hooke  first  applied  a  spring  to  the  balance 
of  a  watch,  so  that  the  vibrations  were  returned.  It  also  admitted  of 
'  the  watch  being  regulated,  and  it  remains  ihe  same  at  the  present 
time  in  watches,  as  when  he  first  applied  it.  Its  form  is  that  of  a 
flat  spiral,  and  made  of  steel.  The  effect  of  heat  on  this  spring  will 
be  seen  in  one  of  the  following  tables,  which  for  68^  of  Fahrenheit, 
mnounts  to  385  seconds  in  24  hours.  To  reduce  this  quantity,  our 
'  present  experiment  with  glass  19  ihe  first  that  has  been  made. 

While  at  the  temperature  of  68^,  the  error  from  a  steel  balance 
and  spring  is '385  seconds  in  24  hours ;  that  of  glass  is  only  40  sec. 
It  is  also  clearly  desirable  to  introduce  a  balance-spring  the  elasticity 
of  which  is  not  produced  by  any  chemical  or  mechanical  process,  and 
which  is  free  from  magnetic  influence,  and  capable  of  resisting  the 
effects  of  corrosion.  By  its  adoption,  the  principle  of  the  chronometer 
is  altc^ther  changed  ;  and  it  is  remarkable,  that  while  the  improve- 
ments of  the  mechanism  in  a  chronometer  have  been  many  and  va- 
rious, the  present  is  the  onfy  attempt  to  reduce  the  errors  of  the  bal- 
ance-spring, or,  in  other  words,  to  reconstruct  the  chronometrical 
part  of  the  machine  de  novOy  and  however  chimerical  the  introduc- 
tion of  glass  appeared  in  the  first  instance,  it  will  be  seen  that  we 
have  made  considerable  advancement  in  the  three  years'  trial.  In 
that  period  it  has  undergone  the  most  severe  test  from  the  discharge 
of  guns  on  board  ship,  it  has  also  been  continually  going  for  upwards 
of  three  years  without  fracture,  and,  we  may  add,  has  been  of  great 
service  to  Captain  Hewett  in  his  survey  of  the  North  Sea.  This  offi- 
cer states,  in  a  private  letter  accompanying  his  official  report  on  it, 
^^  that  the  daily  rates  derived  from  the  comparison  with  his  standard 
ebronometer,  perhaps  never  were  excelled  in  chronometrical  jour- 
nal." 
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Tbe  obstacle  which  seemed  to  present  itself  to  the  use  of  ^ass  in 
the  chronometer  was  its  extrejne  fragility ;  this  however,  proved  to 
be  no  obstacle,  and  having  prepared  a  glass  balance  spring,  we  ,took 
a  previously  adjusted  chronometer,  having  a  hardened  and  temper-r 
ed  balance  spring  of  steel,  and  having  registered  its  arc  of  vibration, 
which  was  180^,  from  the  point  of  rest,  we  removed  this  spring,  and 
applied  one  of  glass.  The  vibraUons  were  immediately  increased  to 
an  arc  of  200^,  thus  proving  that  glass  had  greater  elastic  force  than 
steel,  for  the  weight  of  the  balance  was  not  disturbed  by  the  applica* 
tion  of  the  glass  spring,  and  the  arc  of  vibration  being  increased  and 
the  same  time  preserved,  its  strength  was  necessarily  equal  to  the 
original  one. 

Satis6ed  thus  far  with  our  efibrts,  we  took  it  to  Captain  Beaufort, 
the  hydrographer  to  the  Admiralty,  who  promised  us  his  assistance 
in  obtaining  their  lordships'  order  for  any  trial  to  which  we  might 
wieh  the  experiment  to  be  subjected  in  our  progress.  Thus  encour- 
aged} the  necessary  adjustments  for  temperature,  &ic.  were  com- 
menced. 

Two  important  questions  suggested  themselves  at  this  early  stage 
of  the  experiment.  The  first  was  to  ascertain  how  far  a  low  tempe- 
rature would  affect  the  fragility  of  the  glass  spring  ;  and  the  second 
was  to  prove  by  experiment  whether  it  would  withstand  the  shock 
arisiog  from  the  discharge  of  cannon. 

To  determine  the  first  question,  we  placed  the  chronometer  in  m 
temperature  of  12^  Fahrenheit.  In  speaking  of  this  low  tempera- 
Uire,  it  may  not  be  considered  as  digressing  too  much  to  explain  the 
wanner  in  which  it  was  obtained ;  and  we  may  be  allowed  this  oppor- 
tmiity  of  describing  our  method  of  procuring  a  low  temperature  even 
daring  the  summer  months.  The  chronometer  submitted  to  the  pro- 
cess is  placed  in  a  metal  vessel,  having  a  piece  of  glass  in  the  top,  to 
allow  a  thermometer  in  it  to  be  read,  anfl  the  chronometer  to  be  com- 
pared. This  vessel,  which  we  may  call  the  internal  one,  is  placed 
ia  an  outer  one  similarly  constructed  with  a  glass  top,  but  having  t 
apace  completely  parted  off  within  it  at  the  distance  of  an  inch  and  a 
half  from  its  outer  sides.  The  distance  thus  left  being  occupied  by 
common  air,  prevents  the  exterior  atmosphere  from  readily  acting  on 
the  ice  which  is  to  be  contained  within  the  partition.  The  inner  ves- 
sel containing  the  chronometer  is  then  placed  in  tbe  centre  of  this 
outer  vessel,  and  kept  in  its  place  by  blocks  of  wood,  and  the  space 
between  it  and  tbe  partition  above-mentioned  is  filled  with  ice  and 
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salt  mixed  together.  The  whole  is  then  placed  in  an  outer  wooden 
vessel,  which  is  subsequently  incased  in  flannels.  Bjr  this  arrange- 
ment a  low  temperature  may  be  preserved  for  many  hours.  The 
chronometer  with  the  glass  balance  spring  was  placed  in  a  vessel  of 
this  description,  and  the  thermometer  soon  fell  to  12^  of  Fahrenheit, 
at  which  it  continued,  with  little  variation,  during  the  first  twelve 
hours ;  at  the  end  of  twenty-four  hours  the  thermometer  was  at  28^. 
The  result  of  this  experiment  we  considered  satisfactory  as  to  the 
power  of  the  glass  spring  to  resist  the  effect  of  a  low  temperature. 
To  enable  us  to  determine  the  second  question,  namely,  the  power 
of  resisting  the  shock  arising  from  the  discharge  of  cannon,  the  lords 
commissioners  of  the  Admiralty  were  pleased  to  order  the  experiment 
to  be  made  on  board  H.  M.  S.  Excellent  at  Portsmouth.  The  Rev« 
Creorge  Fisher  superintended  these  experiments,  and  their  results  are 
shewn  by  the  followmg. 

Tiinr.E  I. 


UHg.. 

Distance  of  ("hronom- 1 
elcr  from  a  2A\b.  gun, 
•hotted.                       1 

Number 
of  tlis- 
charKce. 

Situation  of  Chronometer  with 
respect  to  gun. 

Eflfect  produced 
on  Chronometer. 

Expi. 

1 

42  feel 

3 

Placed  bare  on  the  deck 
abreast  of  gun. 

None 

3 

32  — 

3 

Do. 

Do. 

3 

20  — 

Do. 

Do. 

4 

15  — 

Do. 

Do. 

5 

12  — 

Do.  on  the  carriage  of 
the  adjacent  gun. 

Do. 

6 

Broadside  from 
the  main-declc 
guns  shotted. 

Do.  on  the  lower  deck, 
9  feet  below  mid-ship 
main-deck  gun. 

Do. 

Signed,                    Grc 

)RGfi  FiSRCR. 

Having  by  these  experiments  established  the  conclusion,  that  the 
fragilitj  of  glass  was  no  obstacle  to  its  application  to  the  purpose  of 
forming  the  balance  spring  of  a  chronometer,  our  next  step  was  to 
ascertain  at  what  degree  of  tension  a  glass  spring  would  break.  We 
made  a  glass  spring  for  this  purpose,  and  applied  it  to  the  balance  of 
a  chronometer.  It  was  wound  up  to  360^,  detached  from  the  es- 
capement, and  suddenly  released,  being  shortened  one  coil  at  each 
trial.    The  following  table  will  shew  the  result : — 

Table  II. 


DefPMt  of  Tension. 

lUraka. 

360^' 

12 

None 

Do. 

11 

Do. 

Do. 

10 

Do. 

Do. 

9 

Do. 

Do. 

8 

Do. 

Do. 

7 

Broke 
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As  cbroDometers  vary  in  their  arcs  of  vibration  from  J  80^  to  230^, 
and  as  the  glass  spring  was  wound  up  360^,  and  did  not  break  until 
it  was  shortened  to  seven  coils,  we  may  fairly  conclude  that  it  would 
have  performed  the  usual  arc  of  180^,  even  at  the  seven  coils,  with- 
out fracture.  It  will  be  remembered,  that  the  glass  spring  was  ap- 
plied to  a  previously  adjusted  chronometer  in  our  few  first  experi- 
ments ;  and  in  adjusting  it  for  variation  of  temperature,  we  found 
that  we  had  to  deal  with  a  substance,  with  the  nature  of  which  we 
were  altogether  unacquainted;  for  on  applying  the  glass  balance 
spring,  an  excess  of  compensation  was  found,  and,  after  repeated  al- 
terations to  reduce  this  expess,  we  applied  the  least  compensation 
that  could  be  afibrded  us  by  the  usual  balance.  This  was  done  by 
placing  the  whole  of  the  compensating  weight  at  the  end  of  the  arm 
of  the  balance,  instead  of  attaching  it  in  the  usual  way  to  the  mova- 
ble end  of  the  arc  of  compensation,  and,  as  the  arm  expands  in  a 
direct  line  from  the  centre  of  the  balance,  we  supposed  that  our  ob- 
ject would  have  been  accomplished. 

Having  now  only  the  compensation  rim  composed  of  the  usual  la- 
mine  of  brass  and  steel,  and  the  weight  being  also  placed  at  the  ex- 
tremity of  the  arm,  where  no  curvature  could  be  produced,  to  bring 
it  nearer  the  centre,  we  found  that  the  laminae  themselves,  without 
any  weight,  produced  an  excess  of  compensation ;  we  therefore  de- 
termined on  finding  the  amount  of  error  in  time  arising  from  the  spring 
when  subjected  to  a  variation  in  the  thermometer  from  32^  to  100^, 
To  arrive  at  this,  we  made  a  solid  disk  of  glass,  and,  having  removed 
the  former  balance,  we  applied  the  disk  in  its  stead,  and  brought  the 
chronometer  under  this  arrangement  to  mean  time  at  a  temperature 
of  32^.  Assuming  that  no  error  would  arise  from  the  glass  balance 
by  its  diameter  being  increased  by  heat,  the  variation  shewn  when 
the  thermometer  was  raised  to  100^  would  be  attributable  to  the  glass 
spring  only. 

The  temperature  was  raised  to  100^,  when  to  our  astonishment, 
the  chronometer  lost  only  the  small  quantity  of  forty  seconds  in  twen- 
ty-four hours :  the  experiments  were  repeated,  and  the  same  results 
obtained. 

It  next  became  an  object  of  much  interest  to  find  the  amount  of 
error  of  a  steel  balance  spring  under  similar  circumstances.  With 
this  view,  we  removed  a  compensation  balance  from  a  chronometer, 
and  replaced  it  with  a  glass  disk.  Having  brought  it  to  mean  time 
at  32^,  we  raised  the  temperature  to  100^,  and  the  rate  shewn  was 
losing  385  seconds  in  twenty-four  hours.    We  then  followed  up  these 
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experiments  by  trying  a  gold  balance  spring ;  also  one  of  palladium ; 
and  tbeir  several  results  are  shewn  in  the  following  table :  the  num* 
ber  of  vibrations  were  18,000  when  the  chronometer  shewed  mean 
time. 


Meuk. 

Thermometer. 

LoM  in  twenty-four  hours. 

Length  of  Spring. 

m.     s. 

inch. 

Gold 

33  to  100 

8      4 

14    00 

Steel 

Do. 

6    25 

11    04 

Palladium 

Do. 

3    31 

11    34 

Glass 

Do. 

0    40 

15    00 

This  table  shews  that  metal  balance  springs  vary  in  their  results,  when 
uoder  different  degrees  of  heat,  in  the  order  in  which  they  stand  in  a 
table  of  expansions ;  and  with  this  conclusion  we  might  have  remain- 
ed satisBed,  had  there  not  been  such  a  wide  difierence  between  the 
results  with  the  glass  and  the  gold  springs.  This  at  once  led  us  to 
consider  that  such  a  difierence  could  not  arise  entirely  from  an  m- 
crease  of  length  in  the  springs  caused  by  direct  expansion,  but  prin- 
cipally from  a  loss  of  elasticity  occasioned  by  change  of  temperature. 

Our  attention  was  next  directed  to  separate  these  two  causes  of 
error,  and  if  possible  to  account  for  the  anomaly  between  the  glass, 
steel,  and  gold  balance  springs.  We  may  naturally  conclude,  if  these 
alterations  in  the  rates  of  the  chronometers  arose  entirely  from  an  in- 
crease on  the  length  of  the  balance  spring,  due  to  the  change  of  tein- 
perature,  that  by  shortening  the  spring  by  the  same  quantity  by  which 
it  had  been  augmented  by  the  increase  of  temperature,  a  very  near 
correction  would  have  been  efiecte<jl,  (making  an  allowance  for  a  very 
small  change  in  the  inertia  of  the  balance.)  This  was  by  no  means 
the  case ;  the  following  experiment  will  shew  that  it  arose  principally 
from  a  variation  in  the  elastic  force  of  the  springs. 

We  first  measured  the  length  of  the  steel  sprbg,  and,  on  referring 
to  a  table  of  expansions,  we  found  that  being  11.04  inch  in  length  it 
would  increase  its  length  .0065,  in  a  temperature  from  32^  to  100^. 
This  quantity  being  so  small,  we  therefore  preferred  .01  inch,  being 
in  excess  of  that  given  by  the  table.  Having  shortened  the  spring 
by  this  quantity,  which  we  could  determine  by  our  gauge,  and  keep- 
ing the  glass  disk  applied,  we  obtained  the  difference  occasioned 
thereby  in  the  rate  of  going  at  32^  and  100^,  then  reasoning  from 
the  table  of  expansion,  that  as  the  spring  had  lengthened  .0065  in- 
ches, it  was  fair  to  conclude  that  we  had  reversed  tha  order  of  going, 
and  that  the  chronometer  would  then  go  ai  the  same  rate  when  at 
100^  that  it  had  gone  before  32^.    Instead  of  this,  we  had  only  ad- 
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vanced  towards  it  by  less  than  one  fourth  part  of  the  quantity,  shewr- 
ibg  that  the  variation  ip  the  rate  of  going  arose  chiefly  from  a  dimi- 
nution of  the  elastic  force  of  the  spring,  as  seen  in  the  following  Ta- 
ble— 


Thcrmom. 

Rate  per  hour. 

Remarks. 

Experiment. 

66 
100 
100 

+   5.74 

—  1.80 

—  10.30 

—  7.   0 

Length  of  steel  spring,  11.04  in. 

Do. 

Do. 

Spring  shortened,  .01  in. 

1 
3 
3 
4 

Having  shortened  the  spring  for  the  fourth  experiment,  by  .01  inch, 
if  the  difference  of  rate  had  depended  on  its  length,  it  would  have 
shewn  the  original  rate  of  +5".74  at  100^;  instead  of  this,  the  rate 
was — 7'.0,  difiering  only  3".3  from  the  former  at  the  same  tempera^ 
ture«  To  the  decrease  in  length  of  .01  inch,  therefore,  is  due  the 
loss  of  3*.3,  while  to  the  loss  of  elasticity  is  due  the  difference  be- 
tween 3'.3  and  16<'.04,  the  whole  difference  of  rate  for  68^,  Le, 
+6».74,  at  320  and— 108.30  at  100^. 

The  fact  having  been  proved,  that  glass  does  not  lose  its  strength 
by  heat  in  the  same  ratio  as  metals,  and  being  now  acquainted  with 
the  extent  of  its  loss,  which  was  40«  for  68^  of  Fahr.  we  next  had 
to  construct  a  balance  suitable  to  correct  so  small  an  error,  and  our 
preinous  experiments  having  pomted  out  to  us  that  a  metallic  bal- 
ance was  unfit  for  such  a  purpose,  we  continued  to  employ  the  glass 
disk  fry  as  shewn  in  the  annexed  diagram —  ' 


to  which  was  attached  the  glass  balance^spring  a.     To  the  disk  we 
applied  in  an  horizontal  position,  two  laminas  composed  of  plattna. 
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e,  e.  These  pieces  were  in  length  0.5  in.,  breaddi  0.063  in.,  thick- 
ness  0.004  in.  ancf  weight  2  grains.  The  lightness  and  thinness  of 
these  pieces  only  allowed  of  one  method  of  compensating  for  tem- 
perature, which  was  to  cut  off  with  a  pair  of  scissors'  a  small  portion ' 
from  the  top,  and  to  draw  out  the  timing  screws  d^  d^  to  bring  the 
chronometer  to  mean  time  again,  in  consequence  of  the  balance  bar- 
ing been  lightened  by  cutting  off  a  piece  from  the  compensation  la- 
mine. 

The  compensation  being  completed,  we  next  proceeded  to  test 
the  isochronism  of  the  glass  spring ;  in  which  respect  it  was  proved 
10  be  as  perfect  as  any  metallic  spring.  The  whole  of  the  adjust- 
ments being  now  completed,  we  finally  tried  its  rate  under  diffisrent 
degrees  of  heat,  from  12^  to  100^  Fahr.,  and  are  of  opinion,  that 
there  was  less  error  shewn  than  generally  attends  metal  springs,  un- 
der corresponding  circumstances.  The  chronometer  with  this  glass 
spring  and  balance,  was  sent  to  the  Royal  Observatory,  agreeably  to 
the  order  obtained  from  the  lords  commissioners  of  the  Admiralty,  in 
October,  1833. 

There  have  been  two  causes  why  the  investigation  has  been  de- 
layed ;  first,  until  the  last  winter,  the  thermometer  did  not  fall  suffi- 
ciently loyr  to  enable  us  to  draw  a  fair  conclusion ;  secondly,  there 
has  been  an  acceleration,  on  a  gaining  rate,  since  it  has  been  placed 
on  trial ;  and  this  has  been  the  sole  obstacle  to  the  complete  success 
of  this  experiment.  This  acceleration  must,  therefore,  be  a  subject 
of  further  research :  that  it  arises  from  some  latent  cause,  would  ap- 
pear from  the  circumstance,  that  the  two  chronometers,  placed  on  trial 
by  order  of  their  lordships,  as  well  as  others  which  we  have  had  in 
our  possession  for  private  experiment,  have  gained  nearly  in  the  same 
ratio.  Of  the  two  chronometers  tried  by  order  of  their  lordships, 
No.  616  has  been  stationary  at  the  Royal  Observatory,  and  No.  790 
on  board  H.  M.  S.  Fairy,  Capt.  Hewett,  employed  in  surveying  in  the 
North  sea.  On  the  close  of  the  season,  this  latter  chronometer  was 
returned  to  the  Royal  Observatory,  until  required  ;  therefore,  (with 
regard  to  this  chronometer,)  we  have  both  a  sea  and  land  rate.  The 
annexed  tables  shew  the  going  of  the  two  chronometers.  From 
these  tables  it  appears  that  the  chronometers  gained  most  at  the  ear- 
fiest  period  of  their  trials,  and  our  object  b  to  watch  the  termination 
of  their  acceleration. 

If  we  might  venture  to  offer  some  practical  remarks  on  the  nature 
of  balance  springs  which  have  been  subjected  to  the  efibcts  of  fire 
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ia  ibeir  eonstnietioii,  to  increase  tbeir  elasticityi  we  would  add^  that 
all  springs,  which  have  been  subjected  to  this  prdcess,  have,  for  a 
certaia  length  of  time,  a  decided  disposition  to  accelerate  progre8S>» 
Ively ;  and  it  would  therefore  appear,  that  some  particular  change 
invariably  goes  on  in  the  sprbg  after  the  operation  of  exposure  to 
the  6re,  the  nature  of  which  we  are  at  present  very  imperfectly  ac- 
quainted with ;  but,  from  the  few  experiments  we  have  made,  we 
are  convinced  that  glass  is  in  every  respect  capable  of  being  intro- 
duced into  the  manufacture  of  chronometers. 


Aet.  XVI.— CAemtcaZ  Examination  of  Microlite;  by  Charles 
Upham  Shepard,  M.  D.  Professor  of  Chemistry  in  the  Medical 
College  of  the  State  of  South  Carolina. 

Fob  my  description  of  this  mineral,*  I  could  command  only  a  few 
minute  crystals,  the  largest  of  which  weighed  but  four  tenths  of  a 
grain.  Had  these  not  been  possessed  of  considerable  regularity  of 
form  and  at  the  same  time  afforded  very  uniform  results  in  the  de- 
termination of  their  hardness  and  specific  gravity,  I  should  not  have 
ventured  on  referring  them  to  a  new  mineralogical  species.  The 
recent  examination  however  of  three  crystals  of  the  same  substance 
from  Chesterfield,  each> weighing  about  five  grains,  completely  estab- 
Ibhes  the  description  already  given,  and  enables  me  to  throw  some 
light  on  the  chemical  constitution  of  the  species. 

A.  A  very  thin  fragment  of  one  of  these  crystals  was  heated  be- 
fore the  blowpipe ;  it  turned  lemon-yellow  at  the  apex,  but  without 
having  suffered  fusion.  The  same  piece  dissolved  fi*eely  in  borax 
with  much  effervescence,  and  formed  a  colorless,  transparent  glass. 

B.  24*5  centigrammes  of  the  mineral,  in  the  state  of  an  impalpa- 
ble powder,  were  heated  to  whiteness  in  a  platinum  crucible.  It 
lost  0*5  centigramme ;  i.  e.  2*04  p.  c. 

C«  Another  portion  in  powder  was  treated  with  sulphuric  acid 
in  a  glass  tube,  and  heat  applied.  No  perceptible  corrosion  of  the 
^ass  was  observed. 

D.  A  few  centigrammes  were  digested,  first  in  dilute  hydrochloric 
acid  and  afterwards  in  dilute  aqua-regia  during  several  hours.  The 
mineral  was  not  sensibly  atucked. 

•  AiBericaQ  Jonraal  of  Science  and  Arts,  vol.  xxvii.  p.  361,  and  my  Treatiae  on 
Mineralogy,  Part  second,  vol.  ii.  p.  46. 
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E.  11-5  ceDtigrammes  of  the  ignited  mineral  (B)  were  mingled 
with  36  centigrammes  of  carbopate  of  potassa  and  heated  to  white- 
ness for  fifteen  minutes.  An  imperfect  fusion  in  the  mixture  wis 
the  result.  The  porous  mass  assumed  a  pale  bluish  color.  On  the 
addition  of  water,  it  became  obvious  that  but  a  small  portion  of  the 
mineral  had  suffered  decomposition.  It  was  accordingly  treated  to  t 
new  portion  of  the  alcdine  carbonate,  and  the  crucible  maintained 
at  a  white  heat  for  one  hour.  The  fusion  was  now  complete,  and 
the  mass  on  cooling  assumed  a  delicate  sky-blue  color.  It  was  jep^ 
arated  from  the  crucible  by  means  of  dilute  acetic  acid. 

F.  The  clear  acetic  solution  gave  no  precipitate  with  acetate  of 
lead,  thereby  .evincing  the  absence  of  phosphoric  acid. 

G.  Hydrosulphate  of  ammonia  occasioned  no  troubling  in  tha 
acetic  solution,  from  which  the  absence  of  iron  was  inferred. 

H.  Oxalate  of  ammonia  produced  a  cloudiness  and  a  precipitati 
in  the  acetic  solution ;  which  was  occasioned,  as  afterwards  became 
more  apparent,  from  the  presence  of  lime  and  yttria. 

I.  The  matter  undissolved  by  acetic  acid  was  digested  for  soma 
thne  with  hydrochloric  acid.  A  part  of  the  solution,  on  being  treat- 
ed  with  the  hydrosulphate  of  ammonia,  yielded  a  black  precipitate 
which  was  insoluble  in  excess  of  the  precipitant.  It  was  therefoifa 
attributed  to  protoxide  of  uranium  in  t^e  mineral. 

J.  The  residuum  left  by  the  hydrochloric  acid  in  I,  was  digested 
in  hydrosulphate  of  ammonia.  The  solution  was  separated  by  the 
filter,  and  evaporated  to  dryness.  Ammonia  was  added  to  the  resi^ 
duum  and  the  clear  solution  treated  with  nitric^  acid ;  a  yellow  pre- 
cipitate fell.  Tungstic  acid  is  consequently  an  ingredient  of  mi>- 
crolite. 

E.  Another  portion  of  the  hydrochloric  solution  (I)  was  treated 
with  a  crust  of  sulphate  of  potassa  crystals  and  set  aside  for  twantjr 
four  hours,  at  the  expiration  of  which  time  a  perceptible  accumula- 
tion of  fine  white  grains  was  perceived,  thus  proving  the  presence  of 
one  or  more  earths,  forming  double  salts  with  sulphate  of  potassa. 

L.  The  residuum  after  digestion  in  hydrosulphate  of  ammonia, 
(J,)  was  fused  with  six  times  its  weight  of  carbonate  of  soda  and 
heated  to  whiteness.  To  the  clear  solution  obtained  by  boiling  wi^ 
ter  on  the  iiised  mass,  nitric  acid  was  added.  A  heavy  white  pre^ 
cipitate  fell ;  nitrate  of  silver  also  threw  dovm  a  precipitate,  which 
was  insoluble  in  nitric  acid.  Tartaric  acid  produced  no  trouUing  i& 
the  aqueous  solution.  Columbic  acid  was  thus  found  to  be  a  ( 
stituent  of  the  mineral. 
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Analy$i$* 

A.  0*33  gramme  of  the  mineral  in  the  state  of  an  impalpable 
powder  was  treated  in  a  platina  crucible  with  1*50  bi-sulpbate  of 
potassa.  After  fusion  for  a  few  minutes  over  an  alcoholic  lamp,  the 
orucible  was  carried  to  redness  in  the  furnace.  The  color  of  the 
fiised  mass  was  yellowish  white. 

B.  Water  was  boiled  on  the  iiised  mass  (A,)  and  the  contents  of 
the  crucible  transferred  at  once  to  a  filter.    The  clear  solution  that 
passed  through  was  treated  with  solution  of  sulphate  of  potassa.    In  ' 
fifteen  minutes,  a  fine  white  granular  precipitate  appeared. 

C.  The  insoluble  powder,  B,  was  treated  with  sulphohydrate  of 
ammonia.  Its  color  was  thereby  changed  to  greenish  black  with  a 
tinge  of  blue.  Hydrochloric  acid  was  poured  on  until  the  powder 
became  nearly  white.  After  washing  in  boiling  water,  it  was  trans- 
ferred to  a  platina  crucible  and  after  ignition  weighed  0*37  gramme. 

D.  The  ignited  powder,  C,  was  boiled  for  a  few  minutes  with 
excess  of  carbonate  of  potassa,  and  then  treated  with  hydrochloric 
acid,  filtered,  washed,  dried^and  ignited.  It  weighed  0*255  gramme. 
A  portion  of  it  was  fused  with  carbonate  of  soda  before  the  blowpipe* 
The  bead  effenresced,  and  on  cooling,  became  white  and  opake. 
Another  portion  was  fused  with  borax.  It  gave  a  clear  bead,  and 
by  flaming  became  white  and  opake. 

E.  The  hydrochloric  solution,  D,  was  precipitated  with  oxalate 
of  ammonia  and  the  precipitate  was  heated  to  whiteness.  It  weigh- 
ed 0*04  gramme. 

F.  The  water  boiled  on  the  iused  mass  of  the  mineral  and  treated 
with  solution  of  sulphate  of  potassa,  B,  was  separated  from  its  crys- 
talline precipitate  by  means  of  a  filter  and  set  aside  after  having  had 
its  volume  augmented  by  a  saturated  solution  of  sulphate  of  potassa. 
In  a  few  days  a  precipitate  of  fine  granular  white  crystals  appeared. 
The  fluid  was  treated  with  an  additional  quantity  of  sulphate  of  po- 
tassa, whereby  the  white  precipitate  was  in  part,  perceptibly  dissolv- 
ed. The  clear  liquid  was  withdrawn  and  treated  with  ammonia.  A 
light  yellowish  white  flocculent  precipitate  appeared,  which  on  igni- 
tion was  greyish  white,  without  a  tinge  of  red.  The  quantity  was 
loo  small  to  allow  me  to  make  any  satisfactory  experiments  upon 
it ;  but  the  fact  that  the  double  salt  it  formed  was  not  soluble  in  the 
solution  of  sulphate  of  potassa,  shows  that  it  could  not  be  tborina  or 
sirconia,  while  its  not  turning  red  on  ignition  proves  that  it  was  not 
oxide  of  cerium. 


Digitized  by  VjOOQIC 


Naiiee  ofErmke.  341 

6.  Tbe  precipitate  not  taken  up  hj  the  solution  of  sulphate  of 
potassa,  F|  was  treated  with  bydrosulphate  of  ammonia  and  then  with 
dilute  hydrochloric  acid.  The  hydrochloric  solution  was  treated 
with  solution  of  potassa  and  the  precipitate  ignited.  Its  color  was 
greyish  white,  without  a  tinge  of  red.     It  weighed  0*03  gramme. 

The  foregoing  results  do  not  enable  roe  to  rely  with  confidence 
on  the  proportion  of  any  ingredient  except  the  columbic  acid.  The 
other  principles  I  regard  only  as  haying  been  ascertained  approxi- 
roatively. 

Columbic  acid, 75*70 

Ldoie, 14*84 

Tungstic  acid,  } 

Yttria,  [ 7*42 

Protoxide  of  uranium, ) 

Moisture, 2*04 

Charleston,  Feb.  10, 1837. 


Abt.  XVII. — Notice  of  Eremiie,  a  new  Mineral  Species;  by 
CHiLRLCs  Upham  Shcpard,  M.  D.,  Professor  of  Chemistry  in 
the  Medical  College  of  the  State  of  South  Carolina. 

Primary  form.   Right  oblique-angled  prism.   M  on  Ts  140^30^. 
Secondary  form. 
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Fracture  conchoidal  to  uneven.  Surface  of  tbe  plijipes  smooth 
and  brilliant,  T,  M  and  b  surpassing  the  rest. 

Lustre  resinous  to  vitreous.  Color  between  clove  and  yellowish 
brown.    Semi-transparent.     Streak  resembles  color,  but  paler. 

Brittle.    Hardness=5*...5*5.    Sp.  6r.=3*714. 
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Alone  before  the  blowpipe,  it  instantly  beoomas  traitfparent  ind 
colorless,  but  does  no(  sufkt  the  slightest  fusion  even  in  very  tbia 
fragments.  Heated  with  carbonate  of  soda  on  a  platina  support,  m 
opake  white  mass  was  obtained,  stained  in  a  single  spot  of  a  cinoft- 
mon  brown  color.  With  borax,  it  fused  slowly,  attended  by  a  slight 
^£fervescence,  and  yielded  a  transparent  amber-yellow  globule, 
which  by  flaming  became  paler  and  milky  in  its  cleaibess.  Heated 
with  sulphuric  acid  in  a  glass  tube,  after  pulverization,  it  sensibly  cor* 
roded  the  glass.  It  may  therefore  prove  on  more  extended  exami* 
nation  to  be  a  fluo-titaniate,  but  of  what  base  it  is  impossible  to  oob- 
jecture. 

For  my  specimens  of  the  above  mineral,  I  am  indebted  to  Mr. 
ThomAs  R.  Dutton,  a  member  of  the  senior  class  in  Tale  College. 
He  discovered  it  last  autumn  in  the  northeastern  part  of  Watertown, 
Conn,  (on  land  of  David  Matoon,)  engaged  in  a  boulder  of  albitic 
granite,  four  feet  in  diameter.  Mr.  Dittton  noticed  the  crystal  fig- 
ured above  (which  is  still  in  his  possession)  while  breaking  up  the 
mass  for  the  purpose  of  obtaining  black  tourmaline,  by  which  mine- 
ral the  boulder  was  more  or  less  penetrated.  The  crystal  weighs  but 
two  grains,  but  is  highly  finished  and  perfect  in  its  form,-— all  the 
laces  admitting  of  the  use  of  the  reflective  goniometer,  by  meaos  of 
which  instrument  the  angles  quoted  were  obtained. 

Mr.  Dutton  has  again  visited  the  locality  this  spring,  and  care- 
fully reduced  a  part  of  the  rock  to  fragments,  without  however  being 
able  to  discover  more  than  five  or  six  extremely  minute  crystals,  whose 
form  is  not  very  distinct.  Two  of  these  were  employed  in  the  blow- 
pipe experiments  above  described.  The  mineral  appears  to  be  im- 
bedded in  the  quartz  and  is  accompanied  by  apatite. 

As  beds  of  this  variety  of  albitic  granite  are  common  in  the  north 
part  of  Waterbury,  in  Watertown,  Plymouth,  and  indeed  generally 
throughout  the  mica-slate  band  skirting  the  frontier  of  the  secondary 
in  a  northeasterly  direction  quite  to  the  Massachusetts  line,  it  is 
highly  probable  that  other  localities  of  this  interesting  substance  wiO 
ultimately  be  brought  to  light. 

The  name  bestowed  upon  the  mineral  is  derived  from  «^iu/»,  sp/t- 
tudey  in  allusion  to  the  isolated  manner  of  its  occurrence,  with  re- 
spect to  other  individuals  of  the  same  species.  Its  properties  ob- 
viously bring  it  within  my  genus  eruthrone-ore,  and  in  consequence  of 
the  replacement  of  both  its  longer  and  shorter  terminal  edges  by 
three  planes  each,  thereby  giving  rise  to  six  prisms  beside  the  paamf 
ry,  it  may  be  designated  systematically,  polyfrumaHc  eni<ftroiie-#fe. 
'  New  Haven,  May  31st,  1837. 
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Art.  XVUl.'-^DescripH&n  ef  Several  New  Drilohites ;  by 
Jacob  Green,  M.  D. 

Genus  Cryphsus — Green. 

Body  ovate  oblong ;  convex ;  trilobate ;  contractile. 

Buckler  witb  two  reticulated,  oculiform  tubercles. 

Arches  of  the  lateral  lobes  sustaining  a  second  series  of  ribs. 

Tail  elongated,  membranaceous,  lobate. 

The  generic  term  which  we  have  applied  to  this  proposed  group 
of  animal  remains,  is  derived  from  the  Greek,  and  is  analpgous  in 
its  signification  to  that  of  Calymene,  Asaphus,  Ogygia,  and  to  some 
other  appellations  used  by  fossil  zoologists.  The  head  and  the  up- 
per part  of  the  body  of  these  animals  resemble  those  of  the  Caly- 
mene of  Brongniart.  a  very  slight  obliteration  of  these  fossils 
along  the  sides  and  round  the  tail,  would  give  them  all  the  characters 
of  a  Calymene,  and  perhaps  some  animals  which  have  been  described 
as  belonging  to  that  genus,  will  be  found  hereafter  to  belong  to  the 
present  group.  The  genus  Cryphsus  is'also,  in  some  respects, 
very  closely  allied  to  Paradoxides,  but  as  the  buckler  is  furnished 
with  tubercular  oculiferous  prominences,  they  cannot  be  confounded 
together.  Professor  Brongniart  has  indeed  described,  with  a 
mark  of  doubt,  the  Paradoxides  Laciniatus,  as  having  eyes — oculis 
SMTginalibus  J  but  should  that  interesting  relique  ever  be  discovered 
in  a  sufficiently  perfect  state  to  determine  the  question,  it  cannot, 
we  suppose,  be  included  in  a  genus,  one  of  the  principal  characters 
of  which  is  to  be  blind.  Brongniart  says  of  this  group,  "Les 
lobes  lat^raux  (of  the  buckler)  sons  unis,  et  ne  paraissent  point  porter 
tfyeux  r6els  ni  roeme  de  protuberances  oculiformes." '  The  P. 
Laciniatus  is  furnished  with  a  lobate  tail,  somewhat  like  that  of  the 
Crypbsus,  but  it  difiers  in  many  important  particulars  from  any  fossil 
that  we  have  ever  observed.  Mr.  De  La  Beche  does  not  include 
it  under  that  name  in  his  list  of  Trilobites  discovered  in  Europe, 
though  according  to  Wahlenbero,  it  is  found  in  Westrogothia. 
Ptofessor  Brongniart,  has  given,  from  Mr.  Stokes,  an  imperfect 
drawing  of  a  trilobite  sometimes  met  with  at  Dudley  in  England^^ 
(plate  4,  fig.  9.)  which  has  some  analogy  in  its  form  to  the  animals 
proposed  to  be  arranged  in  our  new  genus,  and  Count  Rasoumou- 
SKT  has  figured  and  described  a  very  remarkable  relique,  found  on 
the  Taousa,  near  Moscow,  which  also  has  a  somewhat  similar  aspect. 
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The  aecon'd  series  of  ribs,  which  proceed  beyond  the  costal  ircbes 
of  the  CrypheuSi  we  suppose  will  distingiAsh  it  from  every  other 
described  genus. 
Crtphjcus  Booihiu     Oreen. 


Clypeo  antice  rotundato ;  oculis  magnis ;  rugis  tribus  in  fronte 
lateralibus ;  articulis  septemdecim ;  cauda  serrata  utrinque  in  denti- 
bus  quinque  divisa. 

The  general  contour  of  this  trilobite  is  that  of  an  elongated  oval ; 
the  body  projects  in  high  relief  above  the  rock  on  which  it  reposes, 
and  its  whole  length  is  rather  more  than  two  inches.  The  buckler 
in  our  specimen  is  partly  wanting,  but  the  front  and  one  of  the 
cheeks  are  still  in  a  good  state  of  preservation,  and  afford  a  pretty 
accurate  idea  of  the  whole  head. 

The  front  rises  above  the  surface  of  the  cheeks,  is  rounded  and 
broad  at  its  anterior  part  and  gradually  tapers  towards  the  middle 
lobe  of  the  abdomen.  It  is  distinctly  divided  from  the  cheeks,  and 
has  three  furrows  on  each  side,  near  its  upper  edge.  The  lower 
furrow  is  the  longest,  and  b  nearly  on  a  line  with  the  inferior  edge 
of  the  oculiferous  tubercles  on  the  cheeks.  The  middle  furrow  is 
the  smallest,  and  appears  as  a  deep  depression  or  pit.  The  upper 
furrow  is  rather  above  the  superior  edge  of  the  eyes.  The  anterior 
margin  of  the  front  is  marked  by  a  long  curved  sulcus,  which  has 
the  appearance  of  a  lip,  as  in  the  Calymene  of  Blumenbach. 

The  cheeks  are  in  the  form  of  spherical  triangles.  The  oculife- 
rous prominences  are  close  to  the  front,  and  are  placed  just  within 
the  internal  obtuse  angles.  The  reticulated  structure  of  the  eye  is 
quite  perfect  on  the  lower  portion  of  the  tubercle  which  still  remains. 

We  have  described  the  above  as  the  head  of  our  trilobite,  though 
it  is  detached  from  the  body ;  but  as  it  lies  in  the  rock  just  before 
and  in  contact  with  the  anterior  portions  of  the  animal,  there  can  be 
little  doubt  that  it  once  formed  a  part  of  it. 

The  articulations  of  the  abdomen  and  tail  cannot  be  distinguished 
from  each  other ;  .seventeen  may  be  readily  counted,  and  though 
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oar  specimen  is  not  entirely  perfect,  this  number  probtUj  iodudes 
the  whole.  The  middle  lobe  b  quite  prominent ;  is  netriy  equal  in 
breadth  for  about  two  thirds  of  its  course,  and  then  gradually  tapen 
to  an  obtuse  tip.  Most  of  the  ribs,  or  costal  arches,  are,  in  our  spe* 
cimen,  beautifully  distinct.  There  is  a  little  furrow  scooped  out  of 
the  upper  surface,  commencing  at  the  middle  lobe  and  terminating 
near  their  outward  extremities,  which  are  rounded  and  separated 
from  each  other,  forming  on  the  sides  of  the  animal  a  denticulated 
line.  Beyond  these  costal  arches,  there  projects  a  second  series  of 
shorter  ribs;  these  commence  between  the  outward  extreroitiet  of  the 
first  series,  and  gradually  widen  towards  their  termination.  These 
appear  intended  to  support  a  membranaceous  expansion  round  the 
body.  Unfortunately  our  specimen  is  rather  obliterated  on  the  sides, 
but  still  small  curved  spinous  prolongations,  may  be  seen  in  some 
places  to  terminate  the  second  series  of  ribs,  and  will  probaUy  be 
found,  in  more  perfect  specimens,  to  project  beyond  the  lateral  mar- 
gin of  the  abdomen  on  both  sides. 

The  caudal  end  is  very  peculiar.  The  last  five  costal  urobes  of 
the  ta9,  terminate  abruptly  in  a  narrow  membranaceous  edge,  which 
appears  to  be  continuous  with  the  expansion  that  surrounds  the  body. 
Its  external  border  is  finely  ornamented  with  five  leaf4ike  scollops 
on  each  side ;  the  points  of  the  leaves  are  free,  and  all  curve  to- 
wards a  smaller  leaf  or  lobe,  which  originates  from  the  central  por- 
tbn  of  the  tail  or  terminal  joint  of  the  vertebral  column.  At  the 
fifth  costal  arch,  counting  from  the  tail  towards  the  head,  where  the 
leaf-like  appearance  of  the  caudal  membrane  commences,  the  sec- 
ond series  of  ribs,  which  rise  between  the  extremities  of  the  coital 
arches,  terminates.  In  our  specimen,  but  three  of  the  leaf-like 
scollops  on  one  side  remain  perfect ;  the  origin  of^  the  other  two  is, 
however,  very  obvious. 

This  magnificent  trilobite  was  found  near  the  town  of  Huntingdon, 
in  Huntingdon  County,  Pennsylvania,  by  Professor  Jam£s  C.  Booth, 
to  whose  kindness  I  am  indebted  for  an  opportunity  of  describing  it. 
The  specific  naine  is  given  in  justice  to  the  discoverer,  whose  emi- 
nent skill  in  geology,  mineralogy,  and  in  analytical  chemistry,  enti- 
tles him  to  a  much  higher  distinction. 

In  the  cabinet  of  my  friend.  Dr.  R.  M.  S.  Jackson,  there  is  a 
fragment  of  this  species  displaying  the  remarkable  organization  of 
the  caudal  end,  and  a  person  residing  at  Huntmgdon  has  another 
specimen ;  all  were  found  in  the  same  locality.    The  rock  in  which 
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tbejr  occur  is  a  femigiDOus  clay  slate,  filled  with  other  petrifactions. 
My  friend  John  F.  Frazer,  Esq.  ioforms  ine  that  the  geological 
structare  of  Huntiogdoo  and  its  vicinity,  belongs  to  the  classificatioo 
of  rocks,  called  by  Professor  Rogers,  in  his  annual  report  as  State 
Geologist,  the  olive  slate  stratum.  This  stratum  reposes  on  a  coarse 
grained  sandstone,  full  of  organic  rennains,  and  b  thus  described  in 
the  report. 

<<  The  next  stratum  is  a  dull  olive  colored  slate,  alternating  with 
giey  argillaceous  sandstones.  Towards  the  upper  portion  some  of 
the  layers  consists  of  a  soft,  very  yellow  slate,  which  increases  as 
we  ascend,  becoming,  in  the  upper  part,  the  principal  variety.  It 
alternates  with  beds  which  gradually  assume  a  brown  and  reddbh 
tinge,  that  grows  gradually  more  distinct,  indicating  the  gentle  passage 
of  this  rock  into  the  red  argillaceous  stratum  above  it.  The  inferior 
layers  contain  occasionally  large  deposits  of  a  very  argillaceous  iron 
ore,  approximating  in  its  composition  and  characters  to  the  argilla- 
ceous iron  stone  of  the  coal  measures.  This  stratum  abounds  also 
m  mineral  springs,  the  predominating  ingredient  of  which  is  sulphu- 
retted hydrogen.  It  may  for  convenience  sake,  be  called  the  olive 
slate  stratum" 

CRYPHiBUS  CoUitebis.     Green. 

Cauda  utrinque  in  lobis  quinque  divisa ;  lobis  dongatis,  rectia^ 
acutis. 

I  have  seen  the  caudal  end  only  of  this  exceedingly  interesting 
trilobite,  but  it  differs  so  much  from  the  other  species  described,  that 
there  b  little  doubt  of  its  being  distinct.  There  are  eleven  or  twelve 
articulations  of  the  vertebral  column,  and  but  five  of  the  costal  arches 
of  the  sides  visible  in  our  fragment.  The  joints  of  the  middle  lobe 
of  the  back  are  narrower,  more  numerous,  and  by  no  means  so  prom- 
inent as  those  of  the  C.  Boothii,  and  the  terminal  joint  is  also  much 
sumller.  The  costal  arches  or  ribs  of  the  sides  are  remarkably  broad, 
and  are  strongly  marked  by  a  deep  sulcus  running  along  their  infe- 
rior edge ;  they  commence  at  the  seventh  joint  of  the  vertebral  col- 
umn. The  scollops  or  leaf-like  lob^  of  the  tail  ar6  five  in  number, 
and  are  remarkably  large  in  proportion  to  the  body  of  the  animal ; 
they  form  a  regular  continuation  of  the  last  five  arches  of  the  sides, 
and  terminate  in  free  points,  without  any  curvature.  A  thin  rib 
passes  firom  the  tip  of  each  lobe  through  its  middle  to  the  sides  of 
the  animal,  probably  for  the  purpose  of  giving  strength  to  the  large 
development  of  the  membrane.    The  body  of  the  animal  b  broad. 
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and  a  good  deal  depressed.  The  breadth  of  the  fiagmeiit  is  one 
tachi  aod  the  length  nearly  half  an  inch. 

1  received  this  fossil  from  ray  friend.  Dr.  R.  M.  S.  Jackson,  of 
Alexandria,  Huntingdon  County,  Pa.  It  occurs  in  a  soft  femigiiH 
ous  slate,  through  which  some  sparkling  particles  of  iron  pyriten^are 
sparsely  disseminated.  It  was  accompanied  by  five  specimens  of 
the  C.  Boothiiy  some  of  which  were  coiled  up  in  the  manner  of  the 
Calymene ;  the  leaf-like  lobes  of  the  caudal  membrane,  in  two  of 
these  specimens,  were  smaller  than  the  middle  leaf,  and  the  outward 
angles  of  the  buckler  in  one  were  perfect,  extending  down  the  sides 
of  the  animal,  to  the  fourth  abdominal  articulation,  where  they  fin- 
ished in  a  rounded  termination. 

Trim£ru8  Jackionii.     Green. 

Clypeo?  corpore  convexo;  cauda  suborbiculari,  costis  lateralibus, 
abdominis,  lineatis. 

1  have  in  my  cabinet  five  or  six  specimens  of  this  species,  but  they 
are  all  portions  of  the  caudal  end.  The  modt  perfect  fragment  con- 
sists of  nine  articulations  of  the  middle  lobe  of  the  back,  with  eight 
costal  arches.  The  middle  lobe  is  regularly  conical  and  much  flat* 
tened,  all  the  joints  being  broad  and  smooth  on  their  upper  suriace. 
The  ribs  of  the  sides  are  also  broad,  but  they  are  strongly  marked 
by  a  raised  line  running  through  the  middle  of  each ;  this  raised  line 
appears  to  characterize  till  the  lateral  ribs  of  the  body;  and  where  the 
crastaceous  shell  remains  attached  to  the  fossil,  which  is  evident  in 
two  or  three  instances,  this  line  is  very  distinct  and  peculiar.  The 
grooves  between  all  the  joints  are  narrow  and  very  slight  depressions. 
The  tail  is  rounded. 

This  species  resembles  a  good  deal  the  T.  platypleurtu^  but  the 
raised  line  on  the  upper  surface  of  the  ribs,  will  be  sufficient  at  once 
to  distinguish  them  from  each  other.  It  occurs  in  a  hard,  compact 
blackish  limestone,  in  Huntingdon  County,  Pennsylvania.  From 
the  same  locality  I  have  the  head  of  a  Trimerus,  which  no  doubt 
belongs  to  one  of  this  species,  but  until  it  is  found  united  to  some 
other  portions  of  the  animal,  its  description  must  be  deferred.  The 
spedfic  name  of  this  trilobite  I  have  given  in  compliment  to  the  dis- 
ooverer,  Dr.  R.  M.  S.  Jackson,  whose  researches  in  fossil  zpciogy 
will  continue  to  illustrate  many  obscure  departments  of  the  science. 

AsAPHUs  IVimblii.     Green. 

Clypeo?  Corpore  depresso;  costis  plants,  parte  marginali  vi^ 
membranacea ;  cauda  rotundata  ?  brevi. 
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Oor  fttgment  exhibits  eleiren  articulations  of  the  abdomen,  and 
Bine  of  the  costal  arches,  all  in  a  good  state  of  presentation.  It 
prasents  another  example  of  the  fact,  that  the  ribs  of  the  side  lobes 
do  not  alvrajs  correspond  in  number  and  position  with  the  artieula- 
lioiii  of  the  vertebral  column. 

Like  most  of  the  fossil  animals  of  this  genus,  the  bead  is  mntila- 
tad  or  lost ;  yet  what  seems  to  have  been  a  small  fragment  of  the 
front  or  middle  lobe  of  the  buckler,  lies  on  the  rock  at  a  little  dis^ 
ttnce  from  the  abdomen.  It  is  marked  by  two  deep  curved,  trans- 
verse plice  or  folds. 

The  body  is  much  depressed ;  the  middle  lobe  is  slightly  conical, 
and  terminates  in  a  very  obtuse  tip ;  its  articulations  are  all  regulariy 
rounded  and  smooth.  The  costal  arches  are  also  rounded,  and 
without  strie^  grooves,  or  pustulations,  and  have  the  same  breadth 
throughout ;  the  lower  ribs  are  slightly  curved,  afnd  they  all  termi- 
nate very  abruptly  in  the  membranaceous  expansion.  Thb  organi- 
lation  of  the  Asaph  is  beautifully  developed  in  our  specimen ; — the 
membrane  is  narrow,  even  and  smooth  along  the  sides  of  the  body, 
forming  a  regular  hem  or  border ;  at  the  central  portions  of  the  tail, 
it  gradually  widens  and  makes  a  short  rounded  projection.  It  is  dif- 
ficult to  say,  whether  the  whole  caudal  membrane  is  entirely  perfect 
in  our  specimen,  for  there  appears  to  be  an  acute  point  in  the  rock, 
formed  by  some  animal  remain,  just  beyond  the  rounded  end  of  the 
tail.  If  this  be  a  part  of  the  animal,  then  the  central  portion  of  the 
caudal  membrane  is  acute,  and  not  rounded. 

I  am  indebted  to  Dr.  J.  Trimble,  of  Huntingdon  County,  for 
this  species.  This  gentleman  has  contributed  very  much  to  the  il- 
lustration of  the  geology  and  natural  history  of  the  interesting  County 
in  which  he  resides,  and  I  take  pleasure  in  calling  this  species  by  his 
name.  It  was  found  by  him  not  far  from  his  residence,  in  a  buff- 
colored  clay  slate.  I  have  examined  a  fine  large  fragment  of  what 
teemed  to  be  our  present  species,  in  the  possession  of  Professor 
Olivkr  p.  Hubbard,  of  Dartmouth  College ;  but  as  the  membra- 
naceous expansion,  if  it  possessed  one,  is  broken  off  all  round  the 
body,  we  could  not  fully  determine  the  question.  It  also  occurs  in 
yellowish  limestone,  and  was  found,  in  company  with  the  Caltmbnx 
Bhunenbachit^  at  Juliet,  in  the  State  of  Illinois. 

The  AsAPHUs  TVimblii  resembles,  in  some  respects,  the  A.  /o- 
iieottaius,  but  its  depressed  form,  its  narrow  membranaceous  border, 
and  the  regular  breadth  of  its  costal  arches,  with  some  other  pecu- 
liarities, will  on  comparison,  readily  distinguish  the  two  species.   The 
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A.  iaticoiiatui  occurs  in  the  ferruginous  sandstone,  so  common  in 
Ukier  County,  in  the  State  of  New  York ;  and  the  A.  Trimblii  is 
mineralized  in  the  yellow  slate,  which  probably  forms  one  of  the 
layers  of  the  olive  slate  stratum,  so  abundant  in  Huntingdon  County, 
Pennsylvania.  Dr.  James  Trimble  has  presented  me  with  some 
very  fine  fragments  of  the  Calymene  Bufo,  found  by  him  in  this  lo- 
cality. The  reticulated  structure  of  the  ocuiiferous  protuberances 
in  some  of  them,  appear  as  perfect,  perhaps,  as  if  the  animal  were 
in  a  living  state. 


Art.  XIX. — Remarks  on  the  supposed  connexiqn  of  the  Gulf 
Stream  with  opposite  currenis,  on  the  coast  of  the  United  States; 
by  William  C.  Redfield,  Corresponding  Member  of  the  U.  S. 
Naval  Lyceum. 

From  the  Naval  Magazine. 

It  appears  from  numerous  observations  which  are  recorded  in  the 
American  Coast  Pilot,  that  immediately  contiguous  to  the  borders  of 
the  Gulf  Stream  on  the  North  American  coast,  a  moderate  current 
is  generally  found  setting  to  the  southward  and  westward,  or  in  the 
direction  which  is  opposite  to  the  stream,  and  parallel  to  the  general 
line  of  coast.  By  a  natural  and  familiar  association,  this  current  is 
generally  styled  an  eddy  current;  but  we  shall  probably  find,  on 
more  particular  inquiry,  that  it  has  little  or  no  claim  to  this  charac- 
ter. An  eddy,  as  is  well  known,  is  usually  caused  by  some  fixed 
obstacle  opposed  to  a  stream,  and  is  strictly  local,  and  nearly  circu- 
lar in  its  action.  Moreover,  it  derives  its  waters  directly  from  the 
parent  stream,  and  necessarily  partakes  of  the  same  temperature. 
For  the  following  reasons,  therefore,  I  must  dissent  from  the  views 
of  those  who  refer  this  counter-current  to  the  eddying  action  of  the 
Gulf  Stream. 

1.  Because  this  current,  in  open  sea,  no  where  assumes  the  form 
of  an  eddy,  but,  when  unobstructed  by  violent  winds,  maintains  its 
course  towards  the  southwest,  on  a  line  which  is  parallel  to  the  gen^ 
eral  direction  of  the  coast. 

3.  Because,  on  the  outward  edge  of  the  Gulf  Stream  at  least, 
there  are  no  obstacles  presented  which  could  divert  the  progress  of 
thai  portion  of  the  stream,  and  circumscribe  the  same  in  eddies. 

3.  Because,  if  this  current  were  derived  from  the  Gulf  Stream,  it 
must  necessarily  partake  of nts  temperature ;  but  the  sudden  reduc* 
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tion  of  temperature  oo  leariog  the  margin  of  the  stream  b  roost  re* 
roarkable,  and  is  almost  uoparalleled  except  in  the  immediate  vicin- 
ity of  ice. 

We  shall  in  vain  attempt  to  explain  this  extraordinary  change  of 
temperature  by  the  proximity  of  shallows  or  soundings,  for  this  can- 
not avail  if  the  water  itself  be  derived  from  the  gulf  currenti  to  say 
nothing  here  of  the  general  unsoundness  of  this  explanation; 

I' have  long  since  become  satisfied  that  the  current  in  question  is 
neither  more  nor  less  than  a  direct  continuation  of  the  polar  or  Lab- 
rador current,  which  bears  to  the  southward  the  great  stream  of  drift 
ice  from  Davis'  strait,  and  which,  in  its  progress  to  the  lower  lati- 
tudes, is  kept  in  constant  proximity  to  the  American  coast  by  the 
dynamical  law  or  influence  which,  in  the  northern  hemisphere,  causes 
all  currents  which  pass  in  a  southerly  direction  to  incline  towards 
the  west,  in  consequence  of  the  increasing  rotative  motion  of  the 
earth's  crust  in  the  opposite  direction,  as  in  the  case  of  the  trade- 
winds  in  the  lower  latitudes. 

In  collating  the  observations  of  various  navigators  which  have  been 
published,  we  find  reason  to  conclude  that,  in  ordinary  states  of 
weather,  this  current  may  be  traced  from  the  coast  of  Newfoundland 
to  Cape  Hatteras,  and  perhaps  to  Florida,  the  reflux  influence  which 
follows  a  violent  gale  being  of  but  short  duration. 

According  to  this  view  of  the  case,  the  Gulf  Stream,  in  its  course 
from  Florida  to  the  Bank  of  Newfoundland,  is  for  the  most  part  im- 
bedded or  stratified  upon  a  current  which  is  setting  in  the  opposite 
direction  in  its  progress  fi*om  the  polar  regions.  The  impulses  by 
which  these  diverse  currents  are  maintained  being,  however,  as  per- 
manent and  unchanging  as  the  diurnal  rotation  of  our  planet,  their 
opposite  courses  on  this  coast  while  in  contact  with  each  other,  are 
no  more  surprising  or  inexplicable  than  the  case  of  two  opposite  cur- 
rents of  the  atmosphere,  and  the  latter  are  oden  known  to  maintain 
opposite  courses  for  a  long  period,  and  at  high  velocities,  while  dius 
superimposed  one  upon  the  other. 

From  the  fact  that  these  great  currents  have  their  origin,  one  in 
the  tropical  and  the  other  in  the  polar  seas,  their  presence  can  be 
unfailingly  identified  by  means  of  the  thermometer;  and  with  the 
aid  of  good  chronometers  their  position  and  extent  may  be  determin- 
ed with  greater  certainty  than  has  yet  been  done,  particularly  in  the 
latitudes  between  Nantucket  and  Florida.  In  this  department  of 
hydrology,  every  naiagator  may  contribute  something  of  value  to  his 
profession  and  to  science,  for  which  no  other  qualifications  are  requi- 
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red  tbanfreqaeotobflerTatioos,  and  proper  attention  to  the  ship's 
place.  It  is  desirable,  therefore,  that  every  ship-master  who  tra- 
verses this  regicHi  should  make  and  record  bis  observations  hourly 
vpoQ  these  currents. 

The  drift  ice  from  the  pdar  basin  is  always  found  in  the  western 
portion  of  the  North  Atlantic  Ocean,  notwithstanding  the  influence 
of  violent  westerly  winds.  A  writer  in  the  London  Nautical  Maga- 
anne*  supposes  that  a  portion  of  the  polar  current  which  bears  the 
iee  along  the  eastern  edge  of  the  Grand  Bank  into  the  Atlantic, 
there  becomes  exhausted,  or  joins  the  Florida  stream.  And  in  the 
Encyclopedia  of  Geography ,f  it  is  stated  that  the  waters  in  the 
Northern  Ocean,  in  the  space  comprised  between  Greenland  and 
the  coasts  of  Britain  and  Norway,  and  between  Labrador  and  Spitz- 
bergen,  are  supposed  to  perform  a  perpetual  circuit ;  and  that,  being 
returned  to  Newfoundland,  they  recommence  their  revolution. 

It  is  doubtless  true  that  the  great  stream  of  ice  is  brought  by  the 
Lalmulor  current  within  the  dissolving  influence  of  the  Gulf  Stream ; 
and  I  mny  here  remark  that  it  is  not  improbable  that  the  Grand  Bank 
owes  its  origin  to  the  deports  which  have  resulted  from  this  process 
during  a  long  course  of  ages.:|:    But  the  polar  current  probably 

*  Nautical  Magazine  for  Jiflarcb,  1837,  p.  139.  In  this  article  it  is  stated  that 
betveen  4S9  and  43^  west,  is  the  farthest  easterly  position  in  which  floating  masses 
of  ice  have  asnally  been  found. 

t  Phil.  Edition,  1,  p.  196. 

t  It  is  not  intended  by  this  remark  to  express  any  doubt  of  the  well  supported 
theories  of  elevation  which  are  maintained  by  modem  geologists.  That  large 
masses  or  blocks  as  well  as  smaller  fragments  and  masses  of  earib,  ore  removed 
from  the  rocky  cliffs  of  the  northern  regions  by  the  icebergs,  and  transported  by 
these  floating  masses  upon  the  bosom  of  the  ocean,  is  a  fact  which  has  frequently 
been  noted  by  scientific  navigators  and  goes  far  in  support  of  the  above  suggestion. 

To  the  writer  it  appeal;?  that  the  remarkable  transfcrof  blocks  and  boulders  from 
northern  rocks  to  more  southern  positions  which  is  so  uuiversally  observed  in  the 
United  States,  and  in  the  northern  countries  of  Europe,  may  with  great  probability 
be  attributed  to  the  transporting  effect  of  ice  aided  by  the  polar  currents,  dtiring 
the  long  period  when  these  countries  were  in  a  state  of  total  or  partial  submersion. 
A  block  pertaining  to  the  feldspathic  formation  of  the  Blue  Mountains  west  of 
Lake  Champlain  and  weighing  perhaps  fifty  tons,  is  found  on  the  west  side  of  the 
Hvdaon  at  Ckx^ksackie,  about  one  hundred  and  twenty  miles  south  of  the  original 
position.  Smaller  fragments  of  the  same  rock  have  also  been  noticed  by  Lieut. 
Mather  in  his  geological  report  as  being  found  in  Orange  County  N.  Y.,  and  the 
writer  is  informed  that  they  are  even  found  in  the  state  of  New  Jersey,  near  two 
hundred  and  fiAy  miles  from  their  place  of  origin. 

Mr.  Lyell  has  folly  recognized  this  mode  of  natural  transportation,  and  shows 
that  it  is  adequate  to  prodope  very  extensive  results.    He  shows  also  that  icebergs 
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''joins"  the  Florida  stream  in  no  other  manner  than.bj  passing  uo- 
derneatb  th^  same,  or  yielding  it  a  passage  upon  its  bosom,  the  otdir 
of  superposition  being  mainly  determined  by  die  great  diversity  of 
temperature.  The  icebergs  being  thus  carried  southward  by  the 
deeper  polar  current,  even  after  the  latter  has  lost  its  ipfluence  at 
the  surface,,  their  dissolution  is  speedily  effected  by  the  tepid  water 
of  the  Gulf  Stream,  and  we  are  thus  relieved  from  these  dangerous 
obstructions,  which  would  otherwise  be  found  in  lower  latitudes  of 
the  Atlantic.  These  two  streams  of  current,  therefore,  neither  meet 
nor  coalesce  in  any  proper  sense ;  but  like  other  currents,  both  at- 
mospheric and  aqueous,  pursue  each  its  detenninate  course,  the  Gulf 
Stream  being  thrown  eastward  by  the  greater  rotative  velocity  which 
it  acquires  in  latitudes  nearer  the  equator ;  and  the  polar  current  be«> 
ing  thrown  westward  along  the  shoals  and  soundings  of  the  American 
continent  and  its  contiguous  ocean  depths,  by  the  more  tardy  rota- 
tion which  it  derived  in  higher  latitudes. 

The  writer  in  the  Nautical  Magazine  above  alluded  to,  supposes 
the  natural  course  of  the  polar  current  from  Davis'  Strait  to  be  to- 
wards the  coast  of  Moro9co,  in  North  Africa ;  but  a  little  attention 
to  the  effect  of  the  earth's  rotation  on  this  current,  will  show  that 
both  it  and  the  ice-drifts  which  are  borne  on  its  surface,  must  tend 
westwardly  as  above  described,  in  despite  of  the  powerful  westerly 
gales  which  prevail  in  these  latitudes.  Light  articles,  however,  such 
as  bottles  which  are  set  afloat  to  determine  the  drift  of  currents,  will 
not  only  yield  greatly  to  the  influence  of  these  winds,  but  on  falling 
into  the  surface  current  of  the  Grulf  Stream  will  of  course  accompany 
this  current  in  its  progress  towards  the  coasts  of  Europe,  where  a 
leading  branch  of  this  stream  is  found  sweeping  along  the  coast  of 
Norway  towards  the  recesses  of  the  Polar  Sea,  and  which  appears 
to  be  ultimately  resolved  into  the  Labrador  current.  The  south- 
easterly branch  of  the  stream,  on  leaving  the  Grand  Bank,  yields  to 
the  centrifugal  influence  of  the  earth's  rotation  and  consequently  as- 
sumes the  shorter  and  more  direct  circuit  of  gravitation  by  the  coast 
of  North  Africa  to  the  tropical  latitudes,  from  whence  it  again  merges 
in  the  Florida  stream.  It  is  by  this  system  of  compebsatioo,  aided 
by  various  subordinate  gyrations,  such  for  instance  as  Rennell's  cur- 
are met  with  in  the  southerD  ocean  in  a  lower  latitade  than  that  of  Philadelphia. 
Bat  geologists  do  not  seem  to  be  fully  aware  of  the  permanent  character  and  ex- 
tent of  the  great  polar  currents,  which,  under  successive  changes  of  location,  must 
have  prevailed  from  the  beginning,  in  both  hemispheres. 
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teat,  that  the  great  mechanical  system  of  oceanic  circulation  is  ap- 
parently maintained,  and  which,  with  the  operation  of  like  causes 
in  the  atmosphere,  may  be  supposed  to  have  a  powerful  influence 
upon  the  climate  of  western  Europe.  Were  the  influence  of  winds 
wholly  unfelt  upon  the  ocean,  it  is  probable  that  the  same  system 
would  continue  to  be  maintained,  in  all  its  essential  features,  by  the 
mechanical  influences  of  the  earth's  rotation  combined  with  an  unsta- 
ble state  of  equilibrium.  The  energy  of  this  rotative  influence,  by 
which  the  earth  is  flattened  about  twenty  seven  miles  in  its  polar 
diameter,  and  the  depressive  force  of  which,  in  each  polar  basin,  is 
equal  to  that  of  a  column  of  mercury  more  than  five  thousand  feet  in 
height,  is  at  least  sufficient  to  maintain  the  existing  movements  and 
mechanical  relations  of  the  terrestrial  fluids,  under  the  various  and 
continued  oscillations  to  which  these  fluids  are  necessarily  subjected. 

One  fact,  too  important  to  be  omitted  here,  will  serve  to  demon- 
strate the  course  and  identity  of  the  great  ice-current  for  more  than 
half  the  distance  from  Cape  Race  in  Newfoundland  to  the  coast  of 
Massachusetts.  On  the  7th  of  July,  1836,  H.  M.  packet  Express 
passed  between  two  large  ice  islands  to  the  southward  of  Nova  Sco- 
tia, in  lat.  43^  13'  N.  Ion.  61^  17'  W.,  temperature  of  the  water  42 
degrees,  depth  45  fathoms ;  the  most  western  of  these  icebergs  being 
in  lat.  430  oy.  Ion.  6P  26',  or  about  75  miles  southwesterly  from 
Sable  Island. 

From  the  temperature  of  the  sea  upon  the  North  American  banks 
and  soundings,  and  in  some  other  positions  which  are  deemed  anal- 
ogous, it  has  been  assumed  that  the  mean  temperature  of  the  sea  is 
lower  on  shoals  than  in  deep  water,  but  it  seems  difficult  to  account 
for  such  a  result,  unless  upon  the  ground  already  mentioned.  It 
has,  indeed,  been  ascribed  to  radiation  from  the  bottom ;  and  again, 
it  has  been  denied  that  radiation  from  a  non-luminous  body  can  be 
carried  on  freely  through  the^  water,  and  as  the  colder  particles  have 
no  tendency  to  rise  towards  the  surface,  it  does  not  appear  how  the 
supposed  reduction  in  the  temperature  of  the  bottom  can  materially 
afiect  a  current  of  fifty  or  twenty  fathoms  in  depth,  which  is  derived 
from  a  foreign  source ;  for  on  none  of  these  shoals  or  soundings,  is 
the  water  permanently  quiescent.  Were  it  otherwise,  we  might  rea-  • 
soaably  expect  a  diminution  of  temperature  on  shoals  in  winter,  and 
an  increase  in  summer,  with  a  permanent  increase,  if  in  tropical  lati- 
tudes. I  am  informed  by  George  W.  Blunt,  Esq.,  who  has  made  a 
course  of  regular  thermoraetrical  observations  while  crossing  the  At- 
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lantic,  that  on  entering  upon  soundings  in  the  English  Channel,  hei 
has  found  an  increase  of  temperature  in  the  water  of  9P  Fahrenheit. 
Those  who  differ  from  our  views  in  regard  to  these  currents,  ought, 
therefore,  \o  propose  some  hypothesis  which  will  account  for  the  ex- 
traordinarily low  temperature  of  the  waters  which  lave  the  Atlantic 
coast  of  the  United  States.  Were  these  waters  derived  as  an  eddy- 
current  from  the  Gulf  Stream,  it  is  probable  that  |hey  would  no  longer 
serve  for  the  myriads  of  codfish  which  now  frecpent  our  shores,  and 
which  appear  to  inhabit  the  coldest  waters. 

Many  experiments  upon  the  drift  of  currents  have  been  made 
with  bottles  containing  memoranda  of  the  date  and  locality  in  which 
they  were  committed  to  the  sea.  '  These  experiments  are  not  with- 
out their  value,  although  it  is  obvious  that  a  circuitous  course  is  lia- 
ble to  b^  construed  into  a  direct  one,  and  that  violent  winds  may 
greatly  affect  the  course  of  such  objects  upon  the  surface  of  the 
ocean,  while  an  important  diversion  may  also  result  from  a  superfi- 
cial cross  current,  as  we  have  already  noticed  in  the  case  of  the  Gulf 
Stream.  Perhaps  the  suspension  of  some  suitable  weight  to  these 
floating  messengers,  with  a  line  from  five  to  twenty  fathoms  in  length, 
would  afford  results  of  a  more  satisfactory  character;  although  the  du- 
ration of  such  pendulous  fixtures  can  hardly  be  relied  on.  If  fitted  in 
this  manner,  the  fact  should  be  noted  upon  the  memorandum  inclosed, 
which  should  specify  also  the  length  of  line  which  may  be  attached. 

■  A  full  knowledge  of  the  general  system  of  currents  in  every  ocean 
is  obviously  of  great  value  to  the  nautical  profession,  and  is  important, 
also  in  its  relations  to  physical  science.  It  is  hoped,  therefore,  that 
these  considerations  will  prove  sufficient  to  stimulate  our  navigators  to 
make  and  record  the  necessary  observations,  and  to  promulgate  the 
same  through  the  proper  channels  of  information. 


Art.  XX.^ — On  the  use  of  the  Dynamic  Multiplier ^*  with  a  new 
accompanying  apparatus;  by  C.  G.  Page,  M.  D. 

The  multiplier  used  in  these  investigations  is  composed  of  three 
hundred  and  twenty  feet  of  copper  ribbon,  one  inch  wide,  wound 


•  As  ihe  instniinent  in  its  generalized  form  as  described  in  a  previous  No.  of 
this  Joamal,  has  become  a  very  useful  piece  of  apparatus,  it  is  proper  it  should 
have  a  name.  As  the  phenomena  exhibited  by  this  instrument  belong  to  the 
class  called  Electro-dynamic,  by  Ampere,  I  have  selected  the  term  Dynamic  Mul- 
tiplier. 


Digitized  by  VjOOQIC 


On  the  use  of  the  Dynamic  Multiplier.  355 

ioto  a  flat  spiral  with  a  single  strip  of  varnished  cotton  to  insulate  the 
coils.  It  has  ten  mercury  cups  soldered  at  various  distances  from 
the  center.  It  must  be  premised,  that  in  using  large  batteries  with 
this  coil,  the  maximum  results  by  the  induced  current,  are  obtained 
by  including  only  a  portion  of  the  coil  in  the  direct  circuit.  With 
small  pairs  of  plates  the  whole  coil  should  be  used. 

A  small  pair  of  plates  connected  with  this  multiplier,  deflects  a 
delicate  needle  at  ten  feet  distance. 

Twelve  pairs  of  plates  arranged  as  an  alternating  series  produce 
far  more  powerful  results,  than  the  same  elements  arranged  as  a 
calorimotor.  The  direct  current  is  slightly  augmented  by  passing 
through  the  coil.  When  the  circuit  is  broken  with  a  blunt  pencil  of 
xinc  or  lead,  the  spark  appears  of  the  size  of  a  large  pea,  with  a  very 
loud  snap.  When  both  the  connexions  with  the  coil  are  broken 
simultaneously,  two  equally  bright  sparks  are  produced,  while  a 
third  spark  occurs  in  the  induced  circuit.  Fifty  pairs  of  plates  give 
no  brighter  spark  than  twelve,  and  three  hundred  not  so  bright. 
Charcoal  points,  in  the  induced  circuit,  give  a  vivid  spark,  provided 
they  do  not  quite  touch.  If  directly  in  contact,  the  action  of  the 
coil  is  nearly  lost  as  the  current  passes  directly  through  the  charcoal. 
This  shows  the  reason  why  the  induced  current  is  stronger,  when 
half  or  more  of  the  coil  is  ipcluded  in  the  direct  circuit,  than  when 
the  whole  is  used ;  in  the  latter  case  the  lateral  circuit  is  so  short, 
that  the  battery  is  partly  discharged  through  it. 

It  is  not  impossible  that  the  arch  of  light  may  be  produced  in  the 
induced  circuit,  if  the  rupture  of  the  direct  circuit  could  be  made 
commensurate  with  the  velocity  of  the  current. 

To  eflect  decomposition,  it  is  desirable  that  the  circuit  should  be 
broken  with  great  rapidity.  To  attain  this  I  have  tried  a  variety  of 
means  and  succeeded  in  the  contrivance  of  several  beautiful  pieces 
of  apparatus. 

Barlow's  spur  wheel  answers  very  well  where  large  batteries  are 
used,  but  not  for  small.  A  stellated  wheel,  connected  by  a  band 
with  a  multiplying  wheel,  answers  exceedingly  well ;  but  as  inde- 
pendence of  action  is  a  great  beauty  and  convenience  in  experiments, 
it  must  give  place  to  the  following  self  regulating  instruments. 

Ritchie's  revolving  voltaic-magnet,  which  has  recently  come  to  us 
in  connection  with  Daniell's  and  Mullen's  constant  batteries,  makes 
a  good  interrupter.  Fitted  with  a  glass  cell  for  the  mercury,  made 
by  sections  of  tubes,  it  becomes  a  pleasing  and  useful  apparatus. 
Placed  upon  the  box  containing  the  multiplier,  it  turns  rapidly  with- 
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out  the  magnets,  merely  by  the  action  of  the  coil.  The  pieces  of 
wood  separating  the  mercury  floods,  or  poles  of  the  battery,  should 
be  arranged  in  the  direction  of  the  radius  of  the  coil,  as  that  is  the 
position  of  equilibrium  for  the  magnet.  The  opposite  poles  of  a 
magnet,  conspiring  with  the  action  of  the  coil,  make  the  revolution 
extremely  rapid.  The  interruption  occurs  twice  in  each  revolution, 
but  it  may  be  made  more  frequent  if  the  number  of  partitions  in  the 
cells  be  increased,  and  the  magnetic  poles  in  like  manner.  This 
instrument  is  liable  to  one  objection.  The  mercury  is  often  dragged 
across  the  partitions  and  the  revolution  ceases.  This  may  in  part 
be  obviated  by  pouring  a  little  water  upon  its  surface. 

Fig.  1,  is  a  representation  of  a  vibrating  interruptor  of  my  own  in- 
vention. A  piece  of  soft  iron  wire  one  eighth  of  an  inch  in  diameter, 
and  three  inches  long,  is  covered  with  copper  wire,  and  made  to  vi- 
brate rapidly  between  the  poles  of  a  horse  shoe  magnet.  It  should 
be  carefully  suspended  and  well  balanced.  Its  motion  is  increased  if 
the  poles  just  touch  the  wires,  to  give  the  bar  a  spring.  The  cups 
for  mercury  (p  and  n)  are  sections  of  glass  tubes ;  r  is  a  thumb  screw 
for  regulating  the  vibrations  of  the  bar.  If  the  four  ends  of  the  wires 
be  carefully  adjusted  near  the  surface  of  the  mercury,  by  bringing 
down  the  screw  upon  the  bar,  the  vibrations  may  be  rendered  incon- 
ceivably rapid. 


Digitized  by  VjOOQIC 


On  the  tue  of  the  Dynamic  Multiplier.  357 

Fig.  2,  is  an  oscillatiDg  interrupter  differing  from  the  last  only  in 
the  mode  of  suspension. 

There  are  two  ways  of  arranging  the  wires,  so  as  to  produce  mo- 
tion by  changing  the  direction  of  the  current.  A  single  wire  may 
be  used  having  two  extra  ends,  which  are  to  be  carried  to  the  other 
extremity  of  the  bar  and  crossed  before  reaching  the  cups.  In  the 
oscillating  interruptor  the  extra  ends  are  soldered  to  the  ends  of  the 
wire,  at  the  same  extremity  of  the  bar,  viz.  the  top.  The  other  meth- 
od is  to  cover  the  bar  with  two  wires  ruiining  in  different  directions. 

Fig.  3,  is  a  side  view  of  a  revolving  interruptor,  which  is  to  be 
preferred  to  all  other  forms. 

The  bar  may  be  of  larger  size*and  have  a  brass  rim  attached  to  it, 
to  make  its  motions  more  regular ;  two  bars  at  right  angles  may  be 
used  to  increase  its  speed,  but  one  will  be  found  sufficient.  The  ex- 
tremities of  the  wires  are  brought  down  upon  the  axis,  and  soldered 
to  upper  and  lower  pieces  of  copper,  which  are  segments  of  circles, 
for  dipping  into  the  glass  cells  for  mercury.  Single  wires  will  an- 
swer. There  are  three  methods  of  changing  the  direction  of  the  cur- 
rent. First,  by  using  two  colls  of  wire  runqing  in  different  direc- 
tions ;  2d,  by  using  a  single  coil  and  having  four  mercury  cells,  two 
positive  and  two  negative,  and  lastly,  by  having  a  single  coil  and 
two  cells ;  the  extra  ends  are  attached,  and  crossed  on  the  axis.  I 
have  tried  all  these  methods,  and  prefer  the  last.  A  single  borsQ 
shoe  magnet  held  any  where  near  the  extremity  of  the  bar,  will  keep 
it  in  rapid  revolution.  The  most  proper  disposition  of  the  magnets 
would  be  in  a  circle,  having  all  the  poles  of  one  kind  in  the  upper, 
and  all  of  the  opposite  kind  in  the  lower  half.  The  revolution  is 
so  rapid  as  to  scatter  the  mercury,  if  the  cells  are  not  sufficiently 
deep ;  they  are  made  each  of  four  strips  of  window  glass,  having 
spfficient  space  between  them  at  the  center  to  allow  the  axis  to  pass. 
The  tops  of  the  cells  are  then  covered,  and  the  spaces  between  the 
glass  strips  closed,  except  where  the  axis  passes.  (The  mercury  is 
rapidly  oxidized,  but  the  oxide  may  be  saved  (as  it  should  be  in  all 
cases)  and  dissolved  in  nitric  acid,  for  use  in  small  batteries.  The 
nitrate  of  mercury  is  far  superior,  as  a  motor  of  electricity,  to  acids 
or  the  cupreous  salts.  A  single  pair  of  plates,  the  size  of  a  cent, 
each  separated  by  a  strip  of  gold  beater's  skin,  immersed  in  the  ni- 
trate of  mercury,  give  results  by  the  dynamic  multiplier,  equivalent 
to  a  battery  of  four  square  feet  of  common  construction.  If  the  zinc 
plate  be  entirely  protected  by  gold  beater's  skin,  the  whole  of  the 
mercury  may  be  recovered  by  precipitation  on  the  copper  plate  in 
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its  metallic  form.  Pairs  of  plates  of  copper  and  irooi  copper  and 
lead,  lead  and  zinc,  or  iron  and  zinc  may  be  used,  but  copper  and 
zinc  are  preferable.)  As  a  still  further  improvement  in  the  revolv- 
ing interrupter,  I  have  attached  a  short  shaft  to  its  axis,  which  car- 
ries two  wheels,  one  entire  and  one  stellated.  A  small  battery  is 
used  to  move  the  interrupter,  while  the  circuit  of  the  battery  used 
with  the  coil  is  broken  by  the  star  wheel  of  the  attached  shaft;  the 
entire  wheel  turning  in  mercury  preserves  the  connexion.  The  ve- 
locity of  this  interrupter  is  very  great,  and  when  viewed  in  the  night 
by  its  own  light,  the  whole  apparatus  appears  to  be  at  rest. '  When 
decompositions  are  performed  with  t^e  multiplier  and  interrupters, 
the  acidulated  water  is  put  in  a  glass  tube,  with  platinum  wires  pass- 
ing in  at  the  ends  and  running  parallel  to  each  ether  for  an  inch  or 
two,  and  about  one  fourth  of  an  inch  apart.  A  fine  tube  passes 
through  one  of  the  corks  to  allow  the  water  to  escape.  Fine  wires 
answer  better  than  large. 

On  the  thermo-electric  spark  and  shock. — ^The  six  outer  circles 
of  the  dynamic  multiplier,  connected  with  a  single  thermo-electric 
pair,  give  a  bright  spark,  when  the  circuit  is  broken  with  a  clean 
pencil  of  zinc  or  lead.  The  snap  is  very  audible,  and  the  shock  dis- 
tinct, by  acupuncture. 

Ignition  of  anthracite  coal  by  the  deflagrator. — ^Anthracite  be- 
comes a  good  conductor  when  heated,  and  becomes  intensely  ignited 
between  the  poles  of  the  deflagrater,  if  the  following  method  be 
adopted.  Pencils  of  the  coal  being  attached  to  the  poles,  the  ends 
of  a  piece  of  copper  wire  bent  in  the  form  of  the  letter  U  are  pla- 
ced on  either  side  just  where  the  coal  is  in  contact  with  the  poles; 
the  wires  are  then  slowly  approximated  on  the  coal  points,  which 
soon  ^low  with  a  brilliant  white  light,  and  afford  a  short  arch. 

On  the  Mse  of  the  metals  as  substitutes  for  copper  in  batteries 
excited  by  the  cupreous  salts. — As  the  copper  plate,  serves  only  for 
a  conductor  of  the  electricity  put  in  motion,  any  metal  having  the 
same  electrical  relation  to  zinc  as  copper,  must  be  an  equivalent, 
provided  its  conducting  power  be  as  good ;  but  where  plates  of  metal 
of  no  great  length  are  used,  this  difference  must  be  inappreciable. 
The  activity  of  such  batteries  is  commensurate  with  the  decompo- 
sition of  the  metallic  salt ;  and  as  iron  or  lead  precipitates  metallic 
copper  from  its  solutions,  the  decomposition  in  the  batteries  might 
be  facilitated  by  the  introduction  of  these  metals.  As  the  results  of 
a  number  of  experiments,  I  conclude,  that  iron  when  clean  and 
freshly  immersed  in  sulphate  or  nitrate  of  copper  with  zinc,  is  as 
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good  ts  copper.  But  its  liability  to  oxidation  is  an  objection  to  its 
use.  Lead  answers  very  well.  I  have  batteries  which  were  made 
of  lead  and  zinc  plates  nearly  two  months  since,  and  have  used  them 
often.  Their  power  seems  to  improve  by  use.  The  lead  plate  be- 
comes covered  with  metallic  copper  on  the  side  towards  the  zinc. 
Lead  plates  excited  by  sulphate  of  copper,  will  answer  for  com- 
pound batteries.  Mercury  answers  as  well  as  copper.  Bismuth 
and  antimony,  also  make  a  good  series  with  zinc.  Brass  is  nearly 
equivalent  to  copper.  Zinc  with  zinc  makes  a  tolerable  battery, 
provided  one  of  the  plates  much  exceeds  the  other  in  surface.  The 
plate  answering  for  a  conductor,  should  be  cut  so  as  to  leave  narrow 
parallel  strips.  Other  metals  have  not  been  tried.  A  very  active 
arrangement  is  made  by  the  nitrate  of  mercury  and  suphate  of  cop- 
per, separated  in  a  cell  by  a  strip  of  membrane ;  the  connexion  is 
made  by  two  strips  of  copper  immersed  in  each  cell. 

In  copper  or  lead  batteries,  where  the  salts  of  copper  are  used, 
the  zinc  plate  should  be  movable,  in  order  to  clear  it  from  the  co- 
pious deposit.  To  effect  such  an  arrangement,  and  to  give  the  bat- 
tery at  all  times  the  benefit  of  fresh  immersion,  I  have  contrived  a 
revolving  plate  battery. 

Fig.  4,  represents  a  side  view  of  the  revolving  plate  battery. 
The  zinc  plate  is  raised  from  the  box  lin^d  with  lead  or  copper 
holding  the  solution  of  the  sulphate.  The  plate  is  of  thick  cast 
zinc,  a  foot  in  diameter :  cf,  b  a  copper  disc  attached  to  the  axis  of 
the  zinc  plate,  and  when  the  plate  is  lowered,  turns  in  a  narrow  mer- 
cury cell,  C,  fixed  to  the  side  of  the  box,  and  connected  by  a  strip 
of  metal  with  the  mercury  thimble,  n :  ryV,  are  two  deeply  grooved, 
inclined  rubbers  on  each  side,  to  strip  and  lead  off  into  the  bowl  6, 
the  deposit  from  the  zinc  plate.  That  side  of  the  rubber  which 
presses  against  the  zinc  plate,  is  covered  with  leather,  and  the  press- 
ure is  regulated  by  springs.  After  the  zinc  wheel  has  been  immersed 
a  minute  or  two,  it  is  turned  over  by  its  crank,  which  is  on  the  side 
opposite  the  copper  disc,  d.  This  battery  combines  the  following 
advantages,  viz.  the  zinc  plate  and  exciting  liquid  are  kept  clean,  both 
surfaces  are  opposed  to  the  copper  or  lead  plate,  the  conducting  plate 
exceeds  the  other  in  surface,  the  zinc  plate  will  last  a  great  length  of 
time,  if  properly  turned,  as  only  half  of  it  is  immersed  at  once,  and 
above  all,  if  the  zinc  wheel  turn  accurately,  it  may  come  very  near 
the  conducting  plate ;  whereas  in  batteries  where  the  zinc  plates  are 
permanent,  considerable  distance  must  be  preserved,  on  account  of 
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the  fiUiDg  up  of  the  intervenbg  space  by  depont.  A  vast  amount 
of  electricity  is  lost,  by  tbis  necessary  defect  m  common  batteries. 
The  battery  I  havci  has  a  lead  cell,  and  can  be  depended  upon  at 
all  times,  for  a  regular,  and  powerful  current.  ,  Any  number  of  par- 
allel plates  may  be  mounted  upon  the  same  axis,  and  be  used  as  a 
simple  or  compound  battery. 

When  the  battery  is  not  in  use,  the  zinc  wheel  is  raised  and  sup- 
ported between  the  upright  pillars,  by  two  cross  bars. 

Salem,  Mass.  April  19th,  1837. 

P.  S.  In  my  communication  a  few  days  since,  I  omitted  to  men- 
tion the  form  of  constant  or  protected  battery,  of  which  I  sent  you 
a  model.  The  truth  is,  it  does  not  answer  my  expectations.  When 
first  used,  it  was  active  and  serviceable  from  its  economy,  but  time 
has  proved  it  to  be  inferior  to  that  of  Mullen.  As  however  I  have 
tried  a  great  variety  of  forms,  with  a  view  of  determining  the  best, 
a  few  remarks  may  prove  acceptable. 

On  the  use  of  protected  batteries^ — ^That  which  is  known  as  Mul- 
len's, where  the  copper  cylinder  is  surrounded  with  membrane,  con- 
taining sulphate  of  copper,  and  the  zinc  plate  outside,  immersed  in 
some  alkaline  salt,  appears  to  be  the  most  active  form  of  protected 
batteries.  But  this  battery  is  somewhat  simplified,  if  the  zinc  plate 
be  protected  in  the  same  manner  as  "the  copper  plate,  and  the  cop- 
per be  made  a  tight  cylinder,  holding  the  sulphate.  A  considerable 
saving  is  made,  if  the  surface  of  the  zinc  plate  not  opposed  to  the 
copper^  be  varnished  or  painted.  The  most  active  arrangement  yet 
tried,  is  made  by  using  the  nitrate  of  mercury  as  a  substitute  for  the 
salts  of  copper.  The  power  of  such  a  battery  is  so  great,  that  the 
size  may  be  very  much  diminished  for  common  experiments.  Cyl- 
inders of  copper^  two  inches  high,  and  an  inch  and  a  half  in  diameter, 
are  sufficiently  large.  The  arrangement  is  the  same  as  in  Mullen's 
battery,  with  a  few  exceptions ;  the  outer  surface  of  the  zinc  cylinder 
is  varnished  or  painted,  and  likewise  the  inner  surface  of  the  copper 
cylinder ;  this  last  condition  it  is  very  necessary  to  observe.  A  little 
battery  of  this  description  has  been  immersed  without  being  replen- 
ished seventy  two  hours,  without  any  perceptible  diminution  of  action. 
The  solutions  used,  are  nitrate  of  mercury  in  the  copper  cylinder, 
and  nitrate  of  potash  for  the  zinc.  The  great  superiority  of  thb  bat- 
tery over  the  sulphate  of  copper  batteries,  is  due  to  the  co-operation 
of  an  independent  chemical  or  electrical  action,  viz.  the  decomposi- 
tion of  the  metallic  salt  by  the  copper  plate  itself. 
Salem,  AprU  24ib,  1837. 
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Abt.  XKL—DBscripiiom  of  $ke  SfcuB  of  the  GuaMoupt  FoisU 
Htmum  Skehton;  by  James  Moultrie,  M.  D.,  Prolesflor  of 
Pbjsiology  ID  tfae  Medical  College  of  the  Stale  of  Sooth  Carolma : 
wkh  introductory  remarJci;  by  C.  U.  Shepard,  M.  D. 

Mr  attention  was  called  during  tbe  last  winter  to  some  portions  of 
a  human  fossil  in  tbe  museum  of  the  Literary  and  Philosophical  So- 
ciety of  South  Cardina  by  Mr.  John  D.  Lboarsi  by  whom  I  was 
informed  that  they  were  brought  from  Gaudaloupe  and  were  un* 
doubted  parts  of  the  much  valued  skeleton  in  the  British  Museum, 
of  which  so  faithflil  a  description  was  given  by  Mr.  Konio  in  tbe 
Philosophical  Transactions  for  1814|  vol.  civ.  p.  101.  Having  re* 
ceived  from  Mr.  Konio  many  years  since  a  sample  of  the  block  in 
which  tbe  skeleton  was  imbedded,  I  was  able  on  the  first  inspection 
to  satisfy  myself,  that  a  perfect  identity  subsisted  between  tbe  enga<^ 
ging  rock  in  both  instances ;  and  on  recurring  to  tbe  paper  of  Mr. 
KoNiG,  it  appeared  that  the  portions  here  existing  are  among  those 
in  which  the  British  sample  ia  deficient,  via.  tbe  cranial  bcHies  and 
the  lower  part  of  a  thigh  bone.  It  struck  me  as  being  an  impcdrtant 
inquiry  to  ascertain  if  possible  from  an  examination  of  the  shape  of 
the  skull,  whether  the  received  opinion  respecting  tbe  Carib  orjgio 
of  the  individual  were  correct ;  ibr  although  the  determination  of  this 
point,  is  not  likely  to  carry  back  the  antiquity  of  the  specimen  to 
a  very  remote  period,  in  opposition  to  tbe  manifestly  recent  mineral 
character  of  the  rock  in  which  it  is  found,  still  the  result  may  give 
it  a  more  ancient  date  than  has  been  attributed  to  it,  and  possibly 
throw  important  light  on  the  connection  of  American  races  hereior 
fore  considered  as  distinct.  I  accordingly  desired  my  colleagues,  Dr. 
Moultrie  ^nd  Dr.  Holbrook,  to  bestow  upon  tbe  skull  a  careful 
examination,  with  which  request  they  were  very  ready  to  comply. 
The  result  as  drawn  up  for  publication  by  the  former  gentlemaui 
constitutes  the  following  paper.  C.  U.  Shbpard. 

Charleston,  May  30th,  1837. 

These  precious  remains,  were  brought  from  Guadaloupe  by 
Mons.  L'Herminiere,  a  naturalist,  and  placed  (together  with  many 
other  specimens  relating  to  natural  history,)  in  the  museum  of  the 
Literary  and  Philosophical  Society  of  South  Carolina  in  August « 
1816,  fit>m  whom  it  was  purchased,  (in  common  with  his  collection) 
the  succeeding  November.     They  consist  of  five  fragments  of  dif- 
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ferent  sizes.  The  largest,  is  composed  of  portions  of  the  tetnj^oral, 
parietal,  frontal,  sphenoidal,  and  inferior  maxillary  bones  of  the 
right  side  of  the  cranium.  Saving  part  of  the  parietal  near  the  an- 
terior superior  angle,  the  fragment  is  externally  encrusted  with  the 
rough  caloareous  matter  in  which  it  wa^  imbedded ;  while  its  inter- 
nal surface  being  smooth  enables  us  to  trace  upon  it  several  impor- 
tant distinctive  impressions.  The  temporal  portion  of  this  fragment 
is  constituted  of  the  whole  of  the  squamous  portion,  the  greater  part 
of  the  petrous,  and  part  also  of  the  mastoid.  On  the  6rst,  appears 
the  fossa  for  accommodating  the  middle  lobe  of  the  brain,  marked 
by  its  convolutions,  and  the  groove  of  the  middle  artery  of  the  dura 
mater;  on  the  second,  the  two  surfaces,  divided  by  the  tentorial 
ridge,  ip  the  anterior  of  which  is  the  hiatus  of  Fallopius,  and  in 
the  posterior,  the  internal  meatus,  beyond  which  the  bone  is  ab- 
ruptly destroyed ;  and  on  the  third,  the  deep,  large  fossa  of  the 
lateral  sinus.  This  portion  of  the  bone  also  exhibits  impressions  of 
the  convdutions  of  the  brain ;  on  the  lower  surface,  in  like  manner 
.appears,  the  jugular  fossa.  The  parietal  bone  is  defective  at  its  su- 
perior posterior  part ;  and  the  external  incrustation  is  wanting  as 
low  down  as  the  parietal  protuberance.  The  bony  surface  is  ren- 
dered smooth  by  the  removal  of  the  deposit,  exactly  where  it  lies 
in  apposition  with  this  surface.  Its  internal  face  shows  the  marks 
of  the  cerebral  convolutions,  and  the  arborescent  arrangement  of  the 
artery  before  mentioned.  The  diploic  structure  and  tables  of  this 
bone  are  quite  manifest  at  its  irregular  edges.  The  remaining  frontal 
fragments  are,  the  external  angle  and  a  small  part  of  the  orbitar  plate 
—that  part  of  it  which  is  united  to  the  apophysis  of  Ingrassias.  The 
convoluted  phenomena  are  somewhat  apparent  here  also,  and  there 
are  fiiint  traces  even  of  the  coronal  suture.  The  sphenoidal  portion 
is  apparently  constituted  of  a  small  part  of  the  greater  wing,  the 
cerebral  surface  of  which  alone  is  seen  in  the  interstice  formed  by 
the  temporal,  frontal,  and  parietal  divisions,  composing  the  middle 
fossa.  Towards  the  under  side,  imbedded  within  the  calcareous 
crust,  are  two  spots  of  cancellated  appearance,  which  are  probably 
the  remains  of  the  pterygoid  process,  and  the  alveolar  edge  of  the 
superior  maxillary  bone  which  is  in  immediate  contact  with  it. 

The  next  in  size  is  the  occipital  portion ;  the  right  half,  separa- 
ted from  the  left,  by  a  vertical  section  passing  through  the  middle 
of  the  bone.  It  is  covered  externally  with  the  common  crust,  but 
is  designated  interiorly  by  the  crucial  ridge,  part  of  the  occipital 
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faruxaeny  the  dtpresBioos  of  the  lateral  sinas,  and  the  fosste  of  thb 
posterior  lobe  of  the  cerebrum,  and  of  the  cerebelkfin.  Near  the 
outer  side  of  the  oocipital  fofamen,  is  the  curved  fossa  of  the  lateral 
sinus,  usually  found  just  where  that  conduit  is  about  to  emerge  from 
the  cavity  of  the  craoiura.  The  diploic  structure  and  tables  are 
liere  also  quite  obvious  at  the  vertical  edge  of  the  fragment. 

Next,  is  the  portion  which  may  be  taken  for  either  a  parietal  or 
ftootal  fragment.  I  think  it  the  latter,  because,  internally,  it  wants 
the  arborescent  features  characterizing  the  lower  half  of  the  parieta! 
boae,  and  is  equally  deficient  in  traces  of  the  fossa  of  the  longitudinal 
sinus  declaratory  of  the  upper;  and  with  respect  to  uniformity  oT 
smoothness,  and  configuration,  corresponds  more  closely  with  this 
bone  than  with  the  other. 

The  next  b  undoubtedly  the  mental  portion  of  the  inferior  max- 
illa. This  b  indicated  by  its  thickness,  curvilinear  figure,  and  the 
character  of  the  alveolar  processes  and  sockets ;  by  the  triangular 
tubercle  at  the  bottom  of  the  symphisis  in  front ;  and  the  mental 
tubercle  and  lateral  fossa  of  the  right  digastric  muscle  behind ;  be- 
sides that  the  alveolar  edge  is  sharp ;  the  sockets,  whieh  are  six  in 
number,  are  single ;  and  what  is  considered  to  be  the  base  exhibits, 
very  evidently,  the  usual  close  cellular  conformation. 

The  last  is  obviously  a  part  of  the  superior  posterior  angle  of  the 
parietal  portion.  It  is  the  smallest  fragment,  and  needs  no  particu- 
lar description. 

These  relics  have  been  supposed  to  belong  to  the  head  of  an  in- 
dividual of  the  Carib  race.  This  is  undoubtedly  a  mistake.  The 
anterior  posterior  diameter  is  too  short,  the  oocipital  region  too  flat, 
and  the  lateral  and  vertical  devebpments  too  foil,  upon  a  recon- 
struction of  the  cranium,  to  justify  such  a  suppootion.  The  MIow- 
iag  are  the  admeasurements,  made  jointly  by  Prof.  Holbrook  and 
myself.  From  the  posterior  edge  of  the  occipital  foramen  to  the 
concavity  of  the  frontal  bone  behind  the  fronul  sinus,  five  inches. 
From  tk^  same  to  the  ai^erior  superior  angle  of  parietal  bone,  four 
inches  and  eight  tenths.  From  the  fossa  of  Sylvius  to  the  same  point, 
four  uiches  and  a  half.  From  the  center  of  the  petrous  ridge  to  the 
center  of  the  cerebellar  fossa,  one  inch  and  five  tenths;  and  from  the 
same  center  to  the  cerebral  fossa,  or  the  fossa  of  the  posterior  lobe  of 
the  cerebrum,  two  inches  and  one  tenth.  Compared  with  the  cra- 
nium of  a  Peruvian,  presented  to  Prof.  Holbrook  by  Dr*  Morton^  in 
the  museum  of  the  Medical  CoUege  of  the  state  of  South  Curolina, 
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tbe  craniolpgical  9iinilftrity  mtaifeffled  betweeo  ibett  is  too  atrikniK 
^  to  permit  us  to  question  their  natioDal  identity*  Tbere  is  in  bolh, 
the  same  coroDtl  elevation,  oocipilal  compressioBi  lateral  pretidieiw 
aoce  accompanied  with  the  froolal  depveasion,  which  ooArks  the 
American  variety  in  general*  Inaomucb  that  were  it  pcBsiUe  to 
exfoliate,  if  I  may  so  say,  the  foasil  relics  lioa  tbar  incmatalkiBy 
the  vacancies  might  be  6Ued  with  the  corresponding  parts  taken 
from  the  bead  of  the  Peruvian.  Placing  the  nmxillary  iiragnient  in 
opposition  to  tbe  corresponding  opposite  alveolar  row  of  this  bead, 
the  physiognomy  is  such  as  to  lead  the  imagination  to  view  it  as  n 
iac  simile  of  tbe  original.  Jambs  Moultrie. 


MISCELLAMES. 
DOMESTIC    ANl^   FOREIGN. 

I*  Jlmual  RepoH^fOu  CuraUrt  ^tke  BoHm  Soeuty  ^ffui-^ 
und  Mitory.-^Reni  at  the  Annual  Meeting,  May  1st,  1897;  by  D. 
Humphreys  Storer,  M.  D. 

Your  committee  to  whose  duty  it  has  fallen  to  report  upon  the 
state  of  the  cabinet,  takes  great  pleasure  in  congratulating  the  society 
upon  its  unprecedented  prosperity.  At  no  previous  period  have  so 
many  additions  been  made  to  our  collections ;  or  so  much  labor  been 
bestowed  by  the  curators  upon  their  respective  departfnents.  Our 
ball  hat  become  a  favorite  resort  for  tbe  community  at  large,  and  dm 
'  naturalist  finds  here  rich  materials  for  study  and  improvement. 

The  number  of  donations  the  past  year  is  one  hundred  and  sixty, 
the  number  of  donors  one  hundred ;  of  these,  we  cannot  refrain  from 
mentioning  the  names  of  Mrs.  A.  A.  Sfaattuok  and  Mrs.  Thomas 
Say,  and  those  of  Messrs.  Amos  Lawrence,  B.  D.  Grreene,  S.  A.  £!• 
iott,  David  Eckley,  Geo.  B.  Emerson,  6.  C.  Shattuck,  6.  C.  Shat- 
Uick,  Jr.  Wm*  Ingalls,  George  Parkman,  Charles  Amory,  Profeasor 
Hkchcoek,  Horace  Gray,  James  Jackson,  Francis  C.  Gray,  Jona* 
than  Phillips,  John  Randall,  David  Henshaw,  J.  J.  Dixweil  and  J.  B. 
Higginsoo. 

Tbe  principal  donatbns  to  tbe  several  departments,  ajre  as  foHowa: 

j&i  JlSnerahgy  and  Chology.-^A  beamifal  specimen  of  opaHzed 
wood  from  lidiiartstowny  S.  S.    Vdcanic  speciooeqs  from  Fajrat 
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•ad  Mkitkoi  fnQM  Gbioi  but  iar  more  iotaresting  than  these,  sev- 
inl  origiMd  speciiaaQS,  together  wkb  a  series  of  ousts,  of  the  newljr 
diaeovered  omitbichnites  or  bird  tracks  of  Professor  Hitchcock,  have 
i»eeo  ttdded  to  our  oabioet. 

The  Boeiolieis  of  the  sooiety  are  well  aware  why  so  litde  atiemioa 
has  beeo  paid  to  enriching  this  portico^  of  our  collections.  All  the 
cases  appropriated  to  mineralogy,  are  filled  with  the  valuable  deposit 
of  Dr.  C.  T*  Jacksen.  It  is  however  veiy  desirable  that  the  cabinet 
itriolly  bekmgieg  to  the  sooiely,  should  be  enlarged,  that  we  may  be 
prepared  to  supply  the  vacaacy  which  would  be  produced  by  the 
renovai  of  ibe  collection  before  us. 

Botmiif. — Akbough  no  addition  of  importance  to  the  botanical 
dfifMUUneot  has  been  made  duriqg  the  last  year,  save  a  suit  of  plants 
cdleoted  ia  the  neigbborhood  of  Savannah,  and  presented  by  Mrs. 
Thomaa  Say,  perhaps  no  por^oa  of  otur  collection  has  received  more 
attention,  or  is  becoming  more  rapidly,  and  at  the  same  time,  more 
tborougtily  arranged,  than  thia. 

Zooi«ooT. — 1 .  Mazologif* — Previous  to  the  last  annual  meetings 
ibe  body  of  an  elephant  wei|^iog  upwards  of  six  tons  was  purchased 
by  the  subacription  of  several  of  our  members*  The  time  and  labor 
mquired  lo  prepare  it  for  exhibition,  prevented  its  addition  to  our 
colledioo  many  months  since*  Several  geatlemen  assisted  in  the 
diflaection  of  the  body;  to  our  cabinet  keeper  alone^  however,  we  are 
indebted  ibr  ihe  eorapletion  of  the  perfect  skeleton  which  ornaments 
«ir  ball. 

2.  Omkk$logtf. — The  exceeding^  curious  and  rare  nest  of  the 
Pkioeiis  PhiUipeosis;  the  eg^s  of  a  few  of  our  birds;  and  a  valua- 
Ue  coileelioo  of  birds'  skins,  from  India,  from  J.  J.  Dixwell,  £sq» 
to  whom  the  society  have  been  previously  greatly  indebted,  are  the 
priocipal  additbna  to  our  ornithcJogieal  department.  This  portion 
of  our  etlieotion  now  contains  Sjeveral  hundred  species,  of  carefuUy 
fireaerved  valuable  foreign  birds.  But  we  are  compelled  to  add,  in 
Ibe  ip€ek$  <f  ^mr  mm  9$ai4f  the  deficaeik^  is  very  great.  Siegulat 
m$  it  may  afipaai;  tku  d^Nurttnentof  our  natural  history,  d>e  means  of 
aM^quiring  a  knowledge  of  which  are  most  ample,  and  wkbin  the  reach 
of  all;  whose. oljectis  are  woat  generally  Imown,  and  all  of  which 
have  been  aeelirately  and  adentificaHy  described,  which  are  interest)- 
ing  Ml  mer^y  to  the  tiaturaliBt,  but  churning  alike  the  attaatkin  and 
•dmjraiioo  of  ibe  canory  observer,  this  deparunent  wbkh  might  be 
made  dkmi  betulUil,  itnt  as  iu  species  can  seM  be  pnmiredi  moBt 
valuable,  has  been  uopardooably  neglected. 
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Less  than  tbree  hundred  species  of  birds  are  found  in  BIa3sachu- 
setts.  A  specimen  of  each  species  might  be  procured  and  mounted 
for  three  or  four  hundred  dollars,  and  yet  there  are  our  cases,  empty. 

3.  Herpetology. — Several  -  species  o(  serpentia  from  Brazil,  and 
Mississippi,  and  a  choice  collection  of  reptiles  from  India,  have  been 
added  to  the  herpetological  cabinet. 

4.  Ichthyology. — -With  the  exception  of  a  beaudfol  specimen  of 
Lepisosteus  from  the  Ohio  river,  presented  by  Dr.  Emersoo  of  Illi- 
nois, no  additions,  save  a  few  of  our  own  fishes,  have  been  made  to 
the  collection  of  ichthyology.  It  would  ill  become  your  curator  of 
die  departments  of  ichthyology  and  herpetology  to  dwell  upon  tbb 
portion  of  his  report :  jusdce  to  himself  however,  requires  he  should 
remark  in  pacing,  that  the  pledge  referred  to  by  the  gentleman 
who  ofiered  the  last  annual  report,  has  been  redeemed,  and  the  rep* 
tiles,  as  well  as  the  fishes,  are  scientifically  arranged,  labelled  and 
catalogued. 

5.  Entomology. — ^To  no  department  can  we  point  with  more 
pleasure  or  pride,  than  to  that  of  our  entomology.  Each  succeeding 
year  has  added  new  treasures  to  the  cabinet,  until  it  has  become  by 
far  the  most  extensive  and  valuable  in  the  United  States.  The  fol* 
lowing  extract  from  an  elaborate  report  kindly  c^red  me  by  the 
curator  of  this  department,  will  undoubtedly  be  gratifying  to  the  so* 
ciety.  "  At  the  annual  meeting  in  May,  188$,  Dr.  Gould  reported 
the  condition  of  the  cabinet  of  insects,  and  the  additions  and  dona- 
tions which  had  been  made  to  it.  All  the  dnamal  Lepidoplera  were 
then  arranged  and  named,  and  some  progress  had  been  made  in  ar- 
ranging, determining  and  labelling  the  Coleoptera.  About  one  half  of 
the  insects  of  this  order  are  now  finished,  their  names  as  iar  as  they 
could  be  ascertained  are  affixed  to  them,  and  the  species  are  arranged 
and  referred  to  the  new  genera  according  to  the  catak>gue  of  Count 
Dejean.  The  number  of  species  now  entered  upon  the  catalogue 
amounts  to  two  thousand  one  hundred  and  eighty,  and  when  the  re- 
mainder are  added,  the  cabinet  will  contam  at  least  two  thousand  and 
six  hundred  species  of  Coleoptera,  without  inckidiDg  those  in  the 
collection  of  Professor  Hentz. 

^^The  processes  necessary  to  be  gone  through  with  the  insects  ren- 
ders the  work  very  slow  and  tedious.  Many  of  the  inse<^  require 
to  be  cleaned ;  a  large  number  are  badly  impaled,  upon  short,  chimsy 
or  crooked  pins,  and  must  therefore  be  softened  so  as  to  have  ibese 
pins  extracted  and  new  ones  inserted,  atnd  thb  ddicate  and  haiar- 
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dons  process  requites  'OO  Ktde  sUH  aed  patienoe  in  tbe  execution ; 
Aej  are  then  to  be  detemioed)  labelled  and  fixed  in  a  box  in  order 
to  be  baked,  an  operation  essential  to  their  future  preservation ;  and 
lastly  they  are  to  be  placed  b  proper  order  in  tbe  drawers  where 
diey  are  to  remain,  with  tbe  names  of  the  famifies  and  genera  affixed 
to  them. 

"  Tbe  drawers  in  wfaieb  die-  Lepidoptera  and  Coleoptera  are  con- 
taioed,  I  have  supplied  with  strips  of  soft  pithy  wood  to  receive  the 
pins  of  the  insects ;  but  having  exhausted  my  supply,  in  preparing 
the  drawers  in  the  cabinet  of  the  socie^,  I  have  been  obliged  to  sus- 
pend my  labors  until  tbe  remaining  drawers  shall  be  prepared  in  the 
same  way;  for  experience  has  taught  me  the  necessity  of  having 
the  drawers  lined  entirely,  or  partially,  at  least,  to  receive  the  slender 
pms  used  for  insects  and  reader  them  safe  in  their  places. 

'*  Tbe  additions  to  the  cabinet  of  insects  during  the  past  year  con- 
sist of  one  box  of  Chinese  insects,  and  one  double  box  containing 
specimens  from  South  America,  both  presented  by  Col  Baker:  nine- 
leen  specimens  in  spirit  from  Calcutta,  presented  by  Mr.  Dixwell : 
one. hundred  and  fifty  one  specimens  from  the  Cyclades  and  Mar- 
scdles,  presented  by  Mr.  Richards :  one  smaU  box  of  specimens 
packed  between  layers  of  paper,  collected  in  tbe  island  of  Syra,  and 
presented  by  the  Rev.  J.  J.  Robertson :  and  a  box  of  Swedish  Co- 
leoptera, containing  two  hundred  and  forty  one  specimens  from  Mr. 
Fabceus  of  Oottenburg,  sent  for  exchange  through  Dr.  J.  S.  Copley 
Greene,  in  return  for  which,  an  equal  number  of  specimens  has  been 
selected  from  our  duplicates  and  sent  to  Mr.  Fabrsus. 

"  Mr.  W.  W.  Wood  of  Manilla,  from  whom  the  society  received,  dur- 
ing tbe  last  year,  three  boxes  of  exceedingly  valuable  insects  through 
tbe  kindness  of  Mr.  Russell,  has  in  reply  to  a  letter  from  me,  ofiTered 
io  coJIeet  and  send  to  us  more  insects  from  the  Phillippine  islands,  if 
we  will  furnish  him  with  boxes,  pins  and  camphor ;  and  1  would  re- 
commend the  society  to  embrace  his  liberal  ofier,  and  supply  him 
with  the  means  of  executing  it. 

"  Dr.  Zimmerman,  the  author  of  a  work  on  the  Carabids,  when 
here  on  a  visit  from  the  South,  during  the  last  summer,  received 
Crom  Dr.  Gould  and  myself  a  large  collection  of  tbe  duplicates  be- 
longing to  tbe  societjT,  in  return  for  which  he  promised  to  send  an 
equal  number  of  species  from  the  Cape  of  Good  Hope,  and  other 
countries,  the  entomdogy  of  which  is  not  yet  represented  in  our 
cabinet. 
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"Oa  the  18tb  of  Junei  1B3§,  tkcrt  aitined.  iram  New  OiioaBi,  tbe 
collection  of  Professor  HeDtz«  sent  to  mm  eonsequettce  of  a  d^»« 
tiatioD  with  me  for  the  purpose  by  suhscripttoo  of  tfak  laDge  tnd  vat* 
u&ble  eoUectbn  for  our  socieij*  H'ao  mistdce  has  been  onde  in 
couQttog  tbe  insects  there  were  fourteen  thousaDd  one  hundred  aad 
twenty  six  specimens,  one  thousand  three  hundred  and  fifteen  of 
which  are  foreign  insects^  leairiog  ttodi>€  timuimni  mghi  kumdred 
and  eleven  native  insecU.  Many  of  Uiese  are  duplicates,  but  not 
the  less,  valuable  to  the  society  on  this  account.  They  ha^e  already 
furnished  us  with  specifnens  to  return  to  Mr.  Fabreus,  in  exefaangB 
for  the  insects  received  from  him,  a^d  I  haire  sent  also  a  few  of  then 
to  Mr.  Schonberr  for  their  name%  and  with  the  request  that  he  would 
honor  us  with  insects  in  exchange  for  them. 

"  There  were  several  boxes  «id  drawers  b  Mr.  Hents's  ocAectbo 
vejry  closely  filled  with  mseets  of  all  orders  proniseuoiidy  raixtd  to- 
gether. These  it  was  desirable  should  be  assorted  and  incorporated 
with  the  others.  In  fact,  it  became  absolute^  necessary  to  aeleel 
the  Coleopiera  without  delay,  to  enable  me  to  make  a  proper  dioice 
of  specimens  to  be  used  in  making  exohanges.  AccordiBgly,  when 
obliged  to  suspend  my  labors  on  the  cabinet  of  tbe  society,  for  tbe 
want  of  drawers  properly  prepared  to  receive  the  iaseets,  I  began  to 
assort  the  miscellaneous  collecticm  received  from  Mr.  Heocz,  and 
proceeded  with  all  possible  expeditioa  tuitit  they  were  transferred 
from  the  boxes  and  drawers  in  whicb  they  came,  to  their  proper 
places  in  the  other  part  of  the  collection.  JStU  the  Coleoj^eita  receiv- 
ed from  this  gentleman  have  been  carefolly  examined,  and  are  arran- 
ged in  a  regtilar  series,  according  to  the  catakgue  of  Count  Dejean. 
It  will  be  comparatively  an  easy  task  hereaftw  to  transfer  these  Co* 
leoptera  and  unite  them  with  the  general  ooUection  of  the  society, 
should  this  be  deemed  advisable.  I  propose  next,  to  arrange  the 
insects  of  the  other  orders  in  a  ^milar  way." 

6.  Ctmchdogy. — ^Valuable  accessions  have  been  made  during  tbe 
past  year,  to  our  cabinet  of  shells.  Several  iadividnals  have  pre- 
sented most  acceptable  donations. 

Many  specimens  of  foreign  shells  from  Mr.  Coochuoy — as  uite  of 
fresh  water  bivalves  fiK>m  the  Ohio,  fi'om  Dr.  Ward  of  that  states— 
and  a  large  collection  of  East-India  shells  from  J.  J.  DhiweU,  Esq. 
are  most  worthy  of  notice. 

These  additk>ns,  however,  are  not  all  which  have  increased  tbe 
value  of  the  collection.    Much  labor  and  study  have  been  dev^oted 
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to  their  chisa&caiieD ;  aod  although  cootainiiig  at  the  present  moment 
153  genera,  and  1700  species,  the  names  of  1200  species  haice  al- 
ready been  ascertained. 

This  is  the  largest  public  collection  of  shells  in  the  Union,  and 
adds  more  than  any  other  department  to  the  attraction  of  our  mu- 
seum. 

7.  Zoophytes. — Akhough  no  very  great  additions  have  been  made 
to  the  collection  of  Zoophytes,  we  should  not  forget  to  mention  a 
very  beautiful  foreign  scutella,  presented  by  Dr.  T.  W.  Harris ;  a 
large  mass  of  sponge  attached  to  the  madrepore,  upon  which  it  grew, 
from  the  Red  Sea,  presented  by  J.  A.  Lowell,  Esq.  and  a  valuable 
coHeotion  of  corals  from  the  East  Indies,  presented  by  J.  B.  Hig- 
ginson,  Esq. 

The  number  of  species  now  in  our  entire  collection  is  as  follows. 

Mineralogy  and  Geology. — About  seven  hundred  specimens. 

Botany. — Several  thousand  species  of  plants,  besides  fruits,  &c. 

Zoology. — Mammalia. — ^Thirty  whole  skeletons;  among  these, 
those  of  the  Simia  satyrus,  Cebus  fatuellus,  Hybbates  fuscus,  Erin- 
aeeus  Europsus,  Talpa  Europaea,  Elephas  lodicus,  Rhinoceros 
Indicus,  Tapir  Americanus,  Hydrochcerus  capybara,  Cervus  ela- 
phus,  Antilope  dorcas,  Didelphis  Virginiana,  Mustela  lutreola,  &c. 
be.  Thirty  crania,  some  of  which,  are  those  of  the  FeJis  tigris, 
Sus  scropha,  Sus  babirussa,  Cervus  Virginianus,'  Equus  caballus, 
Mephitis  putorius,  Canis  familiaris,  Felis  catus,  Sciurus  cinereus, 
&c.  be.  besides  many  beautiful  horns,  and  antius ;  those  of  the  Cer- 
vus ekes,  Cervus  Canadensis,  Antilope  furcifer,  Antilope  rupica- 
pra,  Antilope  strepsiceros,  Antilope  gazella,  Antilope  mborr,  Anti* 
lope  gnu.  Bos  bubalus,  var.  Bos  ami,  should  not  be  passed  by  un- 
noticed. 

Birds. — ^Whole  number  mounted,  fifty  six.  Several  hundred,  not 
mounted. 

Reptiles. — Ninety  genera— one  hundred  and  thirty  species. 

Insects. — About  fifteen  thousand  species. 

Shells. — Upwards  of  seventeen  hundred  species. 

Crustacea. — One  hundred  and  thirty  species. 

Radiata. — One  hundred  and  ninety  species. 

lAbrary. — ^The  Library  contains  about  600  volumes. 

The  most  valuable  additions  which  have  been  made  to  it  the  past 
year,  are  a  memoir  on  the  Nautilus  pompilius,  Audubon's  Ornitho- 
logical Biography  and  a  set  of  the  original  plates  to  Abbott's  birds 
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of  Georgia,  frotn  thdividtial  members ;  and  the  raagaificent  plates 
to  AuduboD^s  Oniitbology,  and  the  invaluable  works  of  Olivier  aad 
Voetf  presented  bj  subscription.  The  former  of  these  donatioos^ 
are  too  well  known  to  require  a  single  remark ;  of  the  latter  works^ 
the  curator  of  Entomofegy  observes  in  his  report  upon  Mr.  Hentz's 
coUectKHi,  of  which  they  made  a  part,  "  it  is  hardly  necessary  to  ad- 
vert to  the  works  of  Olivier  and  Voet,  which  came  with  the  insects. 
They  are  adorned  with  numerous  plates,  engraved  by  the  best  artists 
of  the  day  and  beautifully  colored.  The  work  of  Olivier  is  in  10  vol- 
umes quarto,  splendidly  bound  in  calf  and  gilt ;  that  of  Voet  in  4 
vds.  quarto,  is  in  fancy  boards,  but  the  plates  are  even  superior  to 
those  of  CNilrier's  work.  There  is  in  the  Cc^ege  library  an  imper- 
fect and  incomplete  copy  of  Olivier's  work,  with  uncolored  plates^ 
and  in  the  library  of  the  Academy  of  Natural  Sciences  of  Philadel- 
phia both  of  these  works  are  to  be  found.  These  are,  as  far  as  I 
know,  the  only  ones  in  the  country — they  are  rarely  to  be  obtained  in 
Europe,  and  then  only  at  a  high  price  and  some  risk  to  the  importer." 

CofPtmunfcu/font.— -Besides  many  verbal  reports  of  great  interest, 
twenty  four  written  communications  have  been  presented  the  ksl 
year  by  the  following  gentlemen,  on  the  following  subjects. 

C  T.  ^dams. — ^The  changes  produced  upon  Mt.  Holyoke  by  the 
efl^ts  of  diluvial  currents. 

Amot  Binnejf. — On  several  new  species  of  shells  in  the  cabinet 
of  the  society  and  on  the  Helices  of  the  United  States. 

T.  M*  Brewer. — On  the  catologue  of  birds  4n  Professor  Hitch- 
cock's Report,  and  a  review  of  George  Ord's  paper  in  Loudon's 
Magazine  of  Nat.  History,  on  the  habits  of  the  Cow-bunting. 

J.  P.  Cottthuoy. — Report  upon  a  new  shell  from  New  Holland^ 
a  new  species  of  Marginella,  and  a  new  species  of  Tritonia. 

E.  S.  DiacwM. — ^Upon  the  luminosity  of  the  sea. 

A.  A.  Gould, — A  report  upon  craw  fish. 

T.  fF.  Harris. — On  the  Biche  du  mer,  on  the  nest  of  the  Pla- 
ceus  Phillipensies,  and  on  the  Meadow  mouse. 

C'T.  Jodbcm.— Upon  the  coal  rorae  at  Mansfield:  upon  an 
analysis  of  three  species  of  water  from  the  Azores. 

J.  B.  S.  Jackson. — On  the  anatomy  of  the  Testudo  elephanto- 
pus,  and  on  the  anatomy  of  the  genital  organs  of  the  horse. 

D.  JB.  Storer. — A  report  upon  the  Blennius  pbysis,  on  a  neiv 
species  of  Grasterosteus,  on  a  new  species  of  Marginella,  and  on  a 
new  species  of  Hydrargira. 
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Three  years  sbce,  an  eflbrt  was  made  to  establish  a  joitmal  coo- 
Caioiog  papers  upon  Natural  Histoiy  read  at  the  meetings  of  the  sect- 
etj ;  and  the  first  number  wss  published.  Its  limited  circulatioo  ren* 
dered  it  inexpedient  that  the  soeietj  should  be  longer  responsible, 
and  the  expenses  of  the  numbers  published  the  two  succeeding  yeans, 
were  liberally  met  by  two  of  our  members.  It  gives  us  great  pleas- 
ure to  add,  that  since  the  last  annual  meedng,  a  sufficient  number  of 
subscribers  have  been  procured  to  meet  the  expenses  of  a  fmurik^ 
which  is  now  in  course  of  publication ;  and  that  b  future,  our  jour* 
nal  will  appear  more  frequently. 

The  committee  of  publication^  confidently  look  to  the  members 
generally,  for  countenance  and  support :  they  would  use  their  utmost 
endeavors  to  make  their  publication  alike  creditable  to  the  society 
and  New  England.  While  the  societies  of  other  cities  in  the  Union 
are  continually  adding  something  new  to  the  treasures  of  natural  sci- 
ence, we  should  not  be  left  in  the  course. 

Mortifying  indeed  it  is,  to  look  over  the  catatogue  of  the  natural 
history  of  our  state,  and  not  see  a  single  bird,  or  fish,  or  reptile,  or 
mollusk,  associated  with  the  name  of  an  acting  member  of  this  soci- 
ety. By  others  J  they  have  all  been  made  knoum.  Much  however 
remains  undone.  Hundreds  of  our  plants  are  unknown  to  natural- 
ists : — the  habits  of  many  of  our  birds,  and  reptiles  and  fishes,  are 
imperfectly  understood :  the  list  of  our  Crustacea  and  Radiata  re- 
mains to  be  greatly  enlarged ;  of  the  2300  insects  catak>gued  in  Pro- 
fessor Hitchcock's  report,  more  than  1100  are  new;  and  by  whom 
can  they  be  better  described,  than  by  the  author  of  that  catalogue? 

Dbappointed  in  having  no  annual  address,  the  gentleman  who 
drafted  the  report  the  last  year,  added  much  to  its  value,  by  making 
an  analysis  of  several  of  the  written  communications  wbk^h  had  been 
read  at  the  regular  meetings  of  the  society.  Although  many  of  the 
papers  which  have  been  presented  since  then,  are  of  peculiar  inter- 
est, and  to  ofibr  the  substance  of  which,  would  be  most  grateful  to 
the  feelings  of  your  committee,  be  is  reminded  that  by  pursuing  this 
course  at  the  present  moment,  the  report  would  encroach  upon  his 
time,*  who  is  far  better  able  to  interest  and  instruct  you,  Uian  he 
who  has  thus  cursorily  glanced  at  the  progress  of  the  society,  since 
our  last  annual  meeting. 

♦  Rev.  Hubbard  Winslow—the  aimiversary  orator. 
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2.  Cro9$e*s  Oalvank  Apparatus.* — ^The  pubKc  attention  ba?ing 
been  much  excited  by  the  unpretending  statements  of  Mr.  Crosse  at 
the  late  Bristol  meeting,  and  with  the  remarkable  c^fiects  produoed 
by  a  galvanic  apparatus  the  roost  extensive  of  any  that  has  ever  been 
erected,  at  least  by  a  private  individual,  we  doubt  not  that  the  fol- 
lowing letter  addressed  to  the  editors  of  the  London  Mining  Journal, 
by  a  gentleman  so  well  known  in  science  as  the  writer,  (together 
with  the  article  which  immediately  follows,)  will  be  acceptable  to  the 
readers  of  our  Journal. 

TO  THE  EDITOR  OF  THE  MIXING  JOURNAL. 

Sir — Some  questions  having  appeared  in  your  recent  numbers, 
concerning  the  construction  of  the  galvanic  apparatus  of  Mr.  Crosse, 
I  am  happy  in  having  it  in  my  power,  from  having  spent  some  inter- 
esting days  in  his  house,  to  give  your  correspondents  an  account 
which  1  hope  may  prove  satisfactory.  I  rejoice  in  the  opportunity 
thus  afforded  me  of  showing,  that  although  locally  removed,  I  can 
never  cease  to  feel  a  warm  interest  in  what  is  passing  in  a  coun^ 
endeared  to  me  by  so  many  associations.  Each  separate  combina- 
tion, forming  one  of  .the  members  of  Mr.  Crosse's  galvanic  series, 
consisted  of  a  plate  of  copper,' containing  from  three  to  four  square 
inches  of  surface,  bent  round  so  as  to  form  a  cylinder,  inside  of 
which  was  a  similar  plate  of  zinc ;  round  the  interior  zbc  cylinder  a 
thin  string  was  coiled  spirally,  to  keep  its  surface,  throughout,  sepa- 
rate from  that  of  the  exterior  copper  cylinder — these  metallic  cylin- 
ders, were,  in  about  a  quarter  of  the  series,  placed  in  glass  cylindri- 
cal vessels,  just  large  enough  to  contain  them,  and  filled  with  water ; 
but,  in  the  greater  number,  the  external  copper  cylinder  being  sol- 
dered and  closed  at  the  bottom,  so  as  to  hold  water  itself,  the  glass 
containing  vessel  was  dispensed  with.  When  this  was  the  case,  the 
metallic  cylinder  was  separated  from  the  table  on  which  the  appara- 
tus was  placed,  by  the  intervention  of  a  small  square  of  common 
glass,  a  little  broader  than  the  diameter  of  its  base ;  this  was  done  to 
secure  the  insulation.  These  cylinders  were  arranged  into  a  series, 
in  the  usual  form,  by  copper  arches  passing  from  the  copper  cylinder 
of  each  combination  to  the  zinc  cylinder  of  its  neighbor.  The  ap- 
paratus when  I  saw  it,  just  after  the  late  Bristol  meeting,  was  com- 
posed of  eight  hundred  such  cylinders,  disposed  in  continuous  lines, 
so  arranged  as  to  occupy  the  least  room.  Its  effects,  though  excited 
with  water  only,  were  very  powerful.    I  should  say,  equal  to  those 

*  From  the  Franklin  Jonmal  for  April,  1637. 
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ordiDsrity  produced  bjr  about  one  third  of  the  same  number  of  gal- 
vaDic  combioations  of  equal  surface,  excited  by  acid— considerable 
lengths  of  thin  wire  were  fused,  be.  A  common  electrical  battery 
of  great  size,  containing  seventy  feet  of  coated  surface,  was  charged 
in  a  single  instant,  if  connected  with  the  wires  proceeding  from  the 
extremities  of  the  galvanic  series ;  and  when  successive  discharges 
were,  under  these  circumstances,  taken  from  the  electrical  battery, 
the  effects  were  most  intense.  After  receiving  three  or  four  such 
discharges  on  the  point  of  my  pen  knife  I  found,  on  examining  it 
with  a  glass  that  its  extremity  had  been  completely  fused.  1  need 
not  dwell  on  the  extreme  importance  of  having  constructed  an  appa- 
ratus capable  6f  producing  such  powerful  effects,  when  excited  by 
water  only ;  the  excitation  by  acid  is  violent  at  first,  but  goes  on 
rapidly  decreasing,  and  at  the  end  of  three  hours  becomes  almost 
null.  If  it  were  attempted  to  sustain  an  uniform  action,  by  the  con- 
tinual afiusion  of  fresh  acid,  the  zinc  plates  would  be  entirely  corro- 
ded in  a  very  few  days ;  indeed,  the  constant  attendance  necessary^ 
and  the  enormous  expense,  would  render  si^ch  an  attempt  practically 
impossible.  But  in  Mr.  Crosse's  apparatus,  though  excited  by  wa- 
ter only,  we  have  a  strength  equal  to  very  large  ordinary  troughs^ 
say  three  hundred  plated,  and  that  strength  is  uniform  and  permanent, 
and  requires  no  further  attendance  than  replenishing  the  water,  (from 
the  loss  sustained  by  evaporation,)  once  in  six  weeks ;  in  this  mode 
also,  the  corrosion  is  so  slow,  that  the  same  apparatus  might  proba- 
bly last  for  twenty  years ;  much  of  it  has  already  been  in  constant 
action  much  more  than  a  year,  and  does  not  seem  in  the  least  im- 
paired. The  importance  of  imitating  nature,  by  keeping  in  constant 
and  uniform  activity  such  powerful  galvanic  currents,  must  be  obvi- 
ous. Besides  the  series  I  have  described,* Mr.  Crosse  had  begun 
to  construct  one  of  much  larger  dimensions ;  each  cylinder  contain- 
ing a  square  foot  in  surface.  Should  he  proceed  with  equal  vigor 
we  may  expect  some  day  to  hear  of  two  thousand  of  such  cylinders ; 
the  effects  must  then  be  almost  terrific.  Could  we,  inquisitor-like, 
put  nature  to  the  question,  by  so  efficient  an  instrument,  she  could 
hardly  resist  any  interrogatories  we  might  please  to  put  to  her,  and 
all  the  mysteries  which  at  present  perplex  us  in  chemistry  might  be 
expected  to  stand  revealed.  I  should  regard  the  completion  of  such 
an  apparatus  as  quite  a  national  object ;  and  I  feel  convinced,  that  it 
is  by  proceeding  in  this  Ime  that  we  may  best  hope  to  see  the  force 
of  electricity  practically  applied  as  a  moving  power,  and  the  energy 
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of  lightniDg  beDti  like  that  of  steam,  into  subserviency  to  the  purposes 
of  human  art.        I  remain,  Sir,  your  obedient  servant, 

W.  D.  CONTBBABE* 

3,  Accidental  Production  of  Animal  Ufe;  by  Mb.  Crossc— 
A  communication  from  Mr.  Stutchbury,  of  the  Bristol  Institution, 
has  been  disseminated  through  the  public  journals,  of  which  we 
give  a  copy.  As  there  is  no  doubt  of  the  honor  and  veracity  of  Mr. 
Stutchbury,  the  extract  which  this  gentleman  gives  from  a  letter  of 
Mr.  Crosse,  may  be  considered  as  if  communicated  by  Mr.  Crosse 
himself. 

Sir — ^It  may  be  truly  said  that  facts  recorded,  faithfully  detailed, 
and  made  public,  are  the  means  by  which  philosophy  is  enabled  to 
render  her  temple  more  durable  on  its  foundations— every  additional 
fact  being  the  commencement  of  that  which,  when  understood,  forms 
an  outwork  of  defence,  rendering  the  interior  the  strong  hold  and 
sacred  depository  of  truth. 

It  was  a  maxim  of  the  late  John  Hunter,  which  he  was  repeatedly 
proclaiming,  that  greater  benefit  would  be  conferred  upon  the  com- 
munity if  professional  men  had  the  moral  courage  to  publish  detailed 
accounts  of  all  their  unsuccessful  cases,  than  could  be  derived  by  the 
publication  of  those  which  met  with  a  favorable  termination,  for  then 
the  physician  would  reject  at  once  such  as  had  failed  as  modes  of 
cure,  without  repeating  experiment  after  experiment,  thereby  saving 
much  valuable  time,  and  certainly  sparing  much  needless  pain  to  the 
unfortunate  patient.  So  with  facts  in  natural  philosophy.  Let  ex- 
periments be  recorded,  and  their  results  will  enable  others,  either  to 
avoid,  or  successfully  to  pursue  them,  so  as  to  bring  them  to  bear 
upon  principles  which  ^may  elucidate  some  great  truth,  the  light  of 
which  would  probably  have  never  shone  upon  them,  had  they  not 
been  able  to  take  advantage  of  the  works  of  pioneers  who  had  pro- 
ceeded, perhaps,  to  the  very  threshhold  of  the  same  result. 

With  regard  to  a  large  number  of  curious  and  (at  the  same  time,  in 
consequence  of  the  prinoiple  not  being  understood)  astounding  facts, 
the  investigator  would  be  doing  a  great  injury  in  the  cause  in  which 
be  labors,  should  he  be  deterred  from  making  them  known,  merely 
because  he  cannot  at  the  same  time  reasonably  account  for  the  same. 
And  upon  this  view  of  the  subject,  and  to  set  at  rest  the  vague  views 
which  are  abroad,  I  feel  it  a  duty  due  to  the  cause  in  which  I  am  en- 
gaged, and  to  the  philosopher  with  whom  they  have  originated,  at 
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ODce  to  take  the  liberty  t>r  traDsmitting  to  the  press,  and  particularly 
the  local  press,  from  which  so  many  reports  have  emanated,  zn  ab- 
stract of  a  letter  I  have  received  from  Mr.  Crosse,  with  an  account 
of  his  experiments,  in  the  language  of  a  private  communication,  (not 
that  which  he  would  probably  have  chosen,  had  he  made  the  com- 
munication himself,)  and  without  further  comment. 

**  The  following  is  an  accurate  account  of  the  experiments  in  which 
insects  made  their  appearance  :— 

**  Experiment  fint. — I  took  a  dilute  solution  of  silicate  of  potash, 
supersaturated  with  muriatic  acid,  and  poured  it  into  a  quart  basin, 
resting  on  a  piece  of  mahogany ;  a  Wedgwood  funnel  was  placed  in 
soch  a  manner  that  a  strip  of  flannel,  wetted  with  the  same,  and  act- 
ing as  a  siphon,  conveyed  the  fluid,  drop  by  drop,  through  the  funnel 
upon  a  piece  of  somewhat  porous  Vesuvian  red  oxide  of  iron,  which 
was  thus  kept  constantly  wetted  by  the  solution,  and  across  the  sur- 
face of  which,  (by  means  of  two  platina  wires  connected  with  the 
opposite  poles  of  a  voltaic  battery,  consisting  of  nineteen  pair  of  five- 
inch  plates  in  cells  filled  with  water  and  -g^-g  muriatic  acid,)  a  con- 
stant electric  current  was  passed.  This  was  for  the  purpose  of  pro- 
curing crystals  of  silex.  At  .the  end  of  fourteen  days  I  observed  two 
or  three  very  minute  specks  on  the  surface  of  the  stone,  white,  and 
somewhat  elevated.  On  the  eighteenth  day,  fine  filaments  projected 
from  each  of  these  specks,  or  nipples,  and  the  whole  figure  was  in- 
creased in  size.  On  the  twenty-second  day,  each  of  these  figures 
assumed  a  more  definite  form,  still  enlarging.  On  the  twenty-sixth 
day,  each  assumed  the  form  of  a  perfect  insect,  standing  upright  on 
(bur  or  five  bristles  which  forms  its  tail.  On  the  twenty-eighth  day, 
each  insect  moved  its  legs,  and  in  a  day  or  two  afterwards  detached 
itself  from  the  stone  and  moved  at  will.  It  so  happened  that  the  ap- 
paratus was  placed  fronting  the  south,  but  the  window  opposite  was 
covered  with  a  blind,  as  I  found  these  little  animals  much  disturbed 
when  a  ray  of  light  fell  on  them ;  for  out  of  about  fifty  which  made 
their  appearance  at  once,  at  least  forty-five  took  up  their  habitation 
on  the  shaded  side  of  the  stone.  I  ought  to  have  added,  that  when 
aU  the  fluid,  or  nearly  so,  was  drawn  out  of  the  basin,  it  was  caught 
in  a  glass  bottle,  placed  under  a  glass  funnel  which  supported  the 
stone,  and  was  then  returned  into  the  basin  without  moving  the 
stone.  The  whole  was  placed  on  a  light  frame  made  for  the  pur- 
pose. These  insects  have  been  seen  by  niany  of  my  friends,  and 
appear,  when  magnified,  very  much  like  cheese-mites,  but  from  twice 
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to  eight  times  the  size,  seme  with  six  1^,  odiers  with  eight.  Tbejr 
'are  covered  with  long  bristles,  and  those  at  the  tail,  when  highly 
magnified,  are  spiny.  APter  they  had  been  bom  some  time  they  be* 
come  amphibious,  and  I  have  seen  them  crawl  about  on  a  dry  surface. 

*^  Experiment  second. — ^I  took  a  saturated  solution  of  silicate  of 
potash,  and  filled  a  small  glass  jar  with  it,  into  wbidi  I  plunged  a 
stout  iron  wire,  comiected  with  the  pomiitt  pole  of  a  battery  of  twenty 
pair  of  cylinders,  filled  with  water  alooe,  and  immersed  in  the  same 
a  small  coil  of  silver  wire,  comiected  with  the  n^aiwe  pole  of  the 
same  battery.  After  some  weeks'  action,  gelatinous  silex  surrounded 
the  iron  wire,  and,  after  a  longer  period,  the  same  substance  filled 
up  the  coil  of  silver  wire  at  the  other  pole,  but  in  much  less  quantity. 
In  the  course  of  time  one  of  these  insects  appeared  in  the  silex  at 
the  negative  pole,  and  there  are  at  the  present  time  not  less  thaa 
three  well-formed  precisely  similar  insects  at  the  negative,  and  twelve 
at  the  positive  pole,  in  all  fifteen.  Each  of  them  is  deeply  imbedded 
io  the  gelatinous  silex,  the  bristles  of  its  tail  alone  projecting,  and  the 
average  of  them  are  from  half  to  three  quarters  of  an  inch  below  the 
surface  of.  the  fluid. 

**  In  this  last  experiment  we  have  neither  add^  nor  wood^  nor  Jlan^ 
neZ,  nor  volcanic  iron-stone.  I  will  not  say  whether  they  would  have 
been  called  to  life  without  the  electric  agency  or  not.  1  offer  no 
opinion,  but  have  merely  stated  certain  factsJ'* 

In  addition  to  this,  on  Friday,  the  10th  ult.,  Mr.  Crosse  transmit- 
ted to  Mr.  Owen,  Hunterian  Professor,  College  of  Surgeons,  Lon- 
don, a  copy  (pehaps  the  original)  of  the  above,  in  his  own  hand-wri- 
ting, with  several  specimens  of  the  insects  themselves,  so  enclosed 
in  Canada  balsam  and  between  plates  of  glass  and  talc,  as  to  be  ea- 
sily submitted  to  examination  ia  the  microscope.  By  the  kindness 
of  this  gentleman,  Mr.  Clift,  conservator  of  the  museum,  in  the  same 
establishment,  produced  them  at  the  Conversazione  of  the  Royal  In- 
stitution on  Friday,  the  17th,  when  they  were  most  satisfactorily  visi- 
ble in  the  microscope.  By  an  extension  of  the  same  courtesy  on  the 
part  of  Mr.  Owen,  we  have  been  permitted  to  draw  and  engrave  two 
of  the  groups  of  these  mysterious  visitors,  in  order  to  gratify  the  pre- 
vailing intense  desire  for  accurate  information  upon  the  subject 
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The  Insects  magnifled.  Cheese  Mite,  msfnlAed 

to  the  same  degree. 

The  insects  above  delineated  are  some  of  those  collected  and  sent 
to  London  by  Mr.  Crosse.  We  have  placed  an  ordinary  cheese- 
mite  near  them,  drawn  to  the  same  ^ale,  in  order  to  show  the  rela- 
tive size,  and  the  similarity  of  appearance.  Like  the  mite,  the  ne>t 
insects  have  fine  hairs  scantily  distributed  on  the  body,  but  these  be- 
came invisible  on  the  immersion  of  the  insect  in  the  balsam.  Their 
varied .  positions,  the  arrangement  of  their  legs,  be,  are  owing  to 
their  accidental  suspension  in  the  balsam,  and  the  subsequent  press- 
ure of  the  plate  of  talc  upon  them.-f-JIfof .  Pop.  Set. 

We  cannot  believe  that  life  and  organization  have  been  produced 
by  galvanic  power,  but  would  sooner  suppose  that  the  ova  of  the  in- 
sects may  have  been  contained  in  the  materials  galvanized  or  come 
into  them  during  the  process,  and  that  the  galvanic  power  may  have 
quickened  them  into  life,  as  electricity  and  animal  warmth  operate 
upon  eggs. — Ed.  Am.  Jour* 

4.  Fossil  Remains  of  the  Etephatii,  Elephas  primigeneus. — Every 
discovery  of  these  fossils  in  our  country  deserves  a  distinct  record 
by  some  responsible  name.  Some  account  of  the  following  was  pub- 
lished in  the  public  papers,  but  I  believe  no  notice  of  them  is  to  be 
found  in  this  Journal. 

These  fossil  remains  were  dug  up  from  a  sand  bank  on  the  Iron- 
diquot  Creek  in  the  town  of  Perinton,  about  ten  miles  east  of  this 
city. 

They  consist  of  a  tusk  and  two  teeth  of  the  fossil  elephant.  The 
teeth  are  well  preserved.  The  tusk  had  decayed  for  some  distance 
at  each  end.  As  it  lay  in  the  sand,  curved  somewhat,  it  measured 
ten  feet  in  length,  and  seven  feet  of  it  were  removed,  but  a  portion 
of  this  length  broke  into  many  pieces.    The  k>ngest  piece  is  tvfofeet 
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and  a  half  long,  znd  five  ioches  in  diameter,  and  as  it  belonged  nenr. 
the  middle  part  of  the  tusk,  the  whole  was  of  great  size  and  near 
the  root  was  probably  eight  inches  in  diameter.     The  large  piece 
and  many  fragments  are  now  in  the  possession  of  Mr.  Butle^r,  the  en- 
terprising proprietor  of  the  museum  in  this  city. 

These  fossils  were  found  April  2d,  1833,  in  excavating  the  earth 
for  the  passage  of  water  9i  a  saw-milL  It  is  said  that  there  were  no 
indications  of  other  bones  or  teeth.  About  twenty  years  before,  a 
thigh  bone  of  some  huge  animal  was  found  in  removing  the  earth  a 
few  rods  below  in  the  same  bank.  The  whole  probably  belongied 
to  the  same  animal,  and  more  may  yet  be  discovered  on  further  re- 
moval of  the  earth.  The  thigh  bone  is  said  to  be  in  the  possession 
of  a  gentleman  in  an  adjoining  town  to  Perinton,  but  I  have  not  been 
able  to  discover  it.  The  tusk  lay  Bbouifourfut  below  the  surface, 
and  partly  under  the  stump  of  a  large  forest  tree.  The  place  was 
covered  with  forest  a  few  years  ago ;  I  have  conversed  with  several 
individuals  who  were  at  the  place,  and  knew  the  circun^stances,  and 
have  examined  the  remains  in  the  museum.  There  can  be  no  doubt 
about  the  character  of  these  remains  and  that  they  had  been  buried 
for  centuries  in  the  earth.  The  place  is  in  the  road,  at  the  Irondi- 
quot  creek,  a  little  distance  from  the  place  called  FuUum^s  Bamn^ 
perhaps  ten  miles  from  Lake  Ontario. 

The  geological  relations  of  these  fos^ls  next  merits  attention.  In 
this  case  there  is  no  uncertainty.  The  Irondiquot  creek  is  nearly 
on  a  level  with  Lake  Ontario  for  four  or  five  mtles>  and  at  this  place, 
perhaps  from  the  lake,  is  not  more  than  fifty  or  eighty  feet  above  it. 
The  banks  of  the  creek  are  sand  thrown  up  into  hillocks  and  sloping 
sides,  from  twenty  to  more  than  a  hundred  feet  high ;  the  sand  being 
spread  over  a  large  extent  of  the  country.  The  formation  is  evi- 
dently diluvial^  resting  on  the  transition  rocks  of  this  section.  Id 
various  places  the  ground,  coarse  and  fine,  is  mingled,  with  this  sand, 
and  boulders  of  the  primitive  rocks  brought  from  a  region  far  at  the 
north.  On  the  surface  we  find  the  erratic  group^  b  boulders  of 
granitCy  gneiss^  mica  slaie^  hornblende  rocky  and  quartz.  These 
boulders  are  of  various  magnitudes.  Some  of  them  are  large  rocks, 
weighing  many  tons,  and  showing  manifest  evidences  of  the  grinding 
power  of  sand  and  water,  by  which  they  were  rounded.  The  Irondi- 
quot runs  nearly  parallel  to  the  Genesee,  but  is  much  lower,  as  the 
canal  descends  from  the  Genesee  by  several  locks  and  then  crosses 
the  Irondiquot  by  the  great  embankment  of  eighty  feet  above  the 
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ttreaiD,  only  two  miles  south  of  the  plape  where  the  bones  were 
(build*  At  this  embankmeDt,  the  sand  is  rolled  up  into  still  higher 
elevations  than  those  already  mentioned.  Whenever  the  animal 
4ied,  its  booes  seem  to  have  been  buried  by  that  rushing  of  the  wa- 
terpf  which  accumulated  these  masses  of  sand,  and  left  them  as  the 
mioiature  resemblance  of  the  rolling  waves  of  the  mighty  deep. 
|tocb68ter,  N.  Y.,  April  6th,  1837. 

5.  bUwlocking  qf  Beech  Trees, — On  the  farm  of  Col.  Geo.  War- 
ner in  the  southwest  part  of  Stockbridge,  Ma^.,  is  the  following  cu- 
rious  interlockbg  of  two  trees  of  the  common  beech^  fagus  ferrugi- 
nea.  They  grew  on  the  side  of  a  hill  near  the  bank  of  the  Housa- 
tODic  RiveTi  where  the  passage' of  the  river  around  and  through  the 
north  part  of  Monument  Mt.  presents  very  beautiful  scenery.  The 
r^t  band  tree,  A^  as  you  stand  facing  the  north,  is  nme  and  a  half 
bcbes  diameter  at  the  base,  while  the  left  hand  tree,  J9,  which  stood 
at  the  distance  of  eighteen  inches  from  it  and  a  little  lower  down  the 
bill,  is  (bur  and  a  half  inches  in  diameter  and  shows  fotty-four  cori'^ 
cffUric  layer$p  The  limbs  of  the  trees  are  peculiarly  zigzag  or  tor- 
tuous. At  the  height  of  ten  feet  from  the  ground,  a  limb  from  B 
has  become  so  entangled  in  the  limbs  of  Ay  that  the  body  of  A  has 
grown  entirely  over  the  limb  and  so  perfectly  inclosed  it  that  the  limb 
appears  to  grow  directly  through  it.  The  u*ee  A  is  here  five  and  a 
half  inches  in  diameter^  and  the  limb  passes  through  it  nearly  in  the 
middle  from  the  center  to  the  outside.  The  limb  from  B  is  two  feet 
kxig  to  Ay  and  one  inch  and  a  half  in  diameter  where  it  enters  Af 
but  it  is  only  one  inch  in  diameter  were  it  issues  aqd  then  extends 
iem  fui.  The  limb  starts  from  JS,  about  eleven  feet  from'  the 
jKHHid*  In  the  winter  of  1836,  the  tree  B  was  cut  off  for  wood ; 
but  the  former,  finding  it  strongly  entangled  in  the  other  tree  and 
the  weather  being  very  cold,  left  it  without  ascertaining  the  rea* 
son  of  its  being  held  so  firmly  by  A.  In  the  summer  he  saw  that  the 
troe,  though  cut  off  and  having  turned  round  from  the  weight  above 
so  as  to  have  its  bwer  end  about  three  feet  from  the  ground,  was 
flourishing  with  rich  foliage ;  he  ascertained  the  singular  union  of  tlie 
two  trees,  and  called  the  attention  of  the  curious  to  the  fact.  When 
I  saw  the  trees  in  September  last,  they  were  covered  with  large,  full, 
bright  leaves,  ^the  one  equally  with  the  other  so  far  as  the  eye  couM 
ascertain  from  laying  the  leaves  side  by  side.  The  trunk  of  By  which 
was  cut  off,  had  healed  over  at  the  lower  exu*emity  so  as  to  be  green 
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with  life  quite  to  its  end,  and  seemed  to  be  as  vigoroas  as  die  other. 
The  trunk  and  limbs  of  B  extend  twenty  feet  beyond  the  limb'whidi 
unites  the  two- trees. 

It  is  evident  that  it  is  the  sap  of  wf ,  which  is  elaborated  in  By  and 
is  employed  for  its  support.  It  is  probable  that  the  vessels  in  the  part 
of  the  limb  which  unites  the  trees  and  in  which  the  sap  originally  as- 
cended are  now  used  for  the  passage  of  the  sap  froin  A  to  B.  lo 
this  case  the  vessels  for  the  ascending  sap  perform  their  usual  function 
through  most  of  the  uniting  limb,  and  their  action  is  inverted  io  the 
uniting  part. 

Rochester,  N.  Y.,  March  29, 1837. 

6.  Rotting  of  timber  in  certain  ^ituationt. — Extract  of  a  letter 
to  the  editor,  from  Mr.  D.  Tomlinson  of  Schenectady,  N.  T.,  da- 
ted April  4,  1836.— In  the  year  1801,  I  built  a  ware-house  on  my 
lot  in  Union  Street  in  Schenectady.  The  cellar  was  dug  about  four 
feet  deep,  and  the  stone  wall  a  foot  or  two  deeper.  I  left  no  open- 
ing in  the  walls  for  door  or  T^indow.  The  floor  beams  were  of  ex- 
cellent pitch  pine  timber  of  twelve  by  twelve  inches,  slit,  and  were 
six  by  twelve  inches  when  placed  in  the  wall,  and  about  eighteen  inch- 
es above  the  ground.  1  laid  a  floor  of  three  inch  oak  plank,  k>ose, 
neither  jointed  nor  nailed,  although  they  were  square  edge,  and  lay 
close  to  each  other.  Five  years  thereafter,  I  observed  a  jostling  in  t 
.  place  in  the  floor,  and  raised  one  of  the  planks  to  learn  the  cause,  and 
found  one  of  the  six  by  twelve  inch  beams  rotted  off  and  fallen  on 
the  bottom  of  the  cellar.  The  plank  was  rotten  bek>w,  except  about 
an  inch  sound  on  the  upper  side.  I  lifted  the  whole  floor,  (bund 
most  of  the  planks  rotten,  except  a  shell  on  the  top ;.  and  the  timbers 
were  rotten,  and  so  decayed,  that  1  took  them  out  and  put  in  oak, 
after  making  windows  and  a  door  in  opposite  sides  of  the  wall.  I 
thought  the  depth  of  the  cellar  would  have  prevented  injury  to  the 
timber,  but  found  it  the  cause  of  the  destruction,  as  fine  shavings  and 
slivers  lying  on  the  bottom  of  the  cellar,  were  perfectly  sound,  wliile 
the  timbers,  were  beautifully  omamenfed  with  curtains  of  white  moki, 
hanging  in  festoons,  nearly  to  the  depth  of  the  cellar,  as  white  as 
snow,  very  thick,  and  appeared  like  bleached  muslin. 

In  the  year  1817,  I  took  down  an  old  kitchen  on  the  same  lot. 
The  floor  had  lain  on  saplings  of  about  6  by  8  inches,  such  as  are 
used  for  scaffold  poles.  They  were  bedded  in  the  ground,  so  that 
the  pine  floor  came  next  the  ground,  and  excluded  air.    They 
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ktd  bta  there  from  ITM,  and  both  die  timbers  and  flooring  were 
very  Ktde  injered  bjr  rot. 

I  concluded,  that  a  free  circulation  of  air  must  be  allowed,  or  air 
BRist  be  entirely  ezduded,  to  save  timber  from  decay. 

It  baa  been  foond,  that  wben  posts  are  set  in  the  ground  and  cased 
witb  boards  for  better  appearance,  the  confined  air  destroys  them. 
Even  red  cedar,  which  lasts  an  age  when  set  open,  if  cased,  which 
is  often  done  lor  ornament  in  gate  posts,  decays  as  soon  as  any  other 
wood,  by  the  confined  air. 

7.  The  odor  of  wine$f  due  to  a  peculiar  ether.  By  MM.  J. 
LiiBiG  AifD  PcLousE.  (Ann.  de  Ch.  et  de  Phys.  Oct.  1836.) — It 
is  a  fact  of  common  observation,  that  a  bottle  containing  but  a  few 
drops  of  wine,  gives  oflf  a  pecoliar  odor,  which  cannot  be  imitated 
by  mixing  alcohol  and  water  in  the  proportions  in  which  they  exist  in 
ibe  wine.  This  characteristic  odor,  which  is  more  or  less  apparent 
in  all  wines,  is  produced  according  to  MM.  Liebig"and  Pelouze,  by 
a  fluid  possessing  all  the  characters  of  an  essential  oil.  The  flower, 
aroma,  or  bouquet  ofmjM^  as  it  is  more  especially  called,  is  produced 
by  a  substance  which  is  inodorous,  and  should  not  be  confounded 
with  the  subject  of  these  remarks ;  it  is  not  volatile,  is  diflerent  in 
the  several  kinds  of  wines,  and  in  many  fails  entirely. 

This  oil  may  be  obtaii^ed  by  distilling  large  quantities  of  wine,  or 
the  lees  of  wine,  or  especially  from  the  product  deposited  after  fer- 
roentatbn  has  commenced*  From  the  results  obtained  they  infer 
that  this  oil  constitutes  about  r^iiT  P<^  ^^  ^^  mne.  The  oil  as 
thus  obtained,  before  purificatk>n,  has  a  strong  odor,  and  is  generally 
Gotorless.  Occasionally  it  presents  a  slightly  greenish  tint,  derived 
from  the  presence  of  a  small  quantity  of  copper,  as  is  proved  by  rea- 
gents ;  this  color  may  be  removed  by  distillation. 

The  constitution  of  this  product,  though  it  contains  a  considerable 
quantity  of  oxygen,  is  quite  diffirent  from  that  of  the  oxygenated  es- 
smtial  oils  heretofore  known.  It  proves  to  be  a  peculiar  ether  con- 
taining an  acid  allied  to  the  fatty  acids.  This  new  acid  is  called  by 
its  discoverers,  (enanthk  acid,  and  the  ether,  consequently,  cenanihic 
ether. 

(Enanthie  ether. — ^The  oenanthic  ether  may  be  deprived  of  any 
firee  acid  it  may  contain,  by  agitation  with  a  hot  solution  of  carbonate 
of  soda,  and  subsequently  boiling  the  mixture ;  the  ether  rises  to  the 
surface  and  may  be  readily  renooved.  The  small  quantity  of  water 
or  alcohol  which  it  still  retains,  may  be  separated  by  means  of  the 
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chlorid  of  calcium.  The  ether  thus  pmified,  is  very  Omit  Mdir  t^ 
the  essential  oil  of  mustard.  It  is  colorless,  has  «d  estreme^  Mroag 
odor  of  wine,  which  when  respired  ie  ahnoel  iitCMoeating.  Its  taeta 
is  very  strong  and  disagreeable.  It  disaolTes  readily  in  ether  and  ai» 
cohol)  even  when  the  litter  is  quite  dihite ;  yet  it  is  not  sensibly  so- 
luble in  water.  Its  density  is  0.86S  and  it  is  but  slight^  volatile.  It 
bdls  between  225^  and  230^  C. 

In  three  analyses,  MM.  liebig  and  PekNwe  obtained  the  foUow- 
tng  results, — 

Carbon,         .         .      71.815  72.50  72.02 

Hydrogen,     .         .       11.844  11.86  12.05 

Oxygen,        .        .       16.341  15.64  15.93 

which  correspond  very  nearty  with  the  formula  C '  *  H* *  O'.  The 
oenanthio  ether  is  readily  decomposed  by  die  caustic  alkalies.  With 
potassa,  it  aflbrds  a  very  soluble  compound,  oonsisting  of  OMiaotbic 
acid  and  potassa.  When  this  salt  is  decomposed  by  sulphuric  aoidi 
ibe  cenanUiic  acid  forms  an  oily  bed  on  the  surface  of  the  liquid. 

CEnanthic  add. — ^This  acid  presents  a  butter^ike  consbtence  at  a 
temperature  of  13.2  C.  and  b  of  a  white  cobr ;  at  a  higher  temper- 
ature it  melts  and  forms  a  cobrless,  inodorous  <ul,  which  reddens 
turnsol  and  unites  readily  with  the  causdc  alkafies^nd  alkalbe  car- 
bonates. The  cenanthate  of  potash,  is  a  pasQr  mass  composed  of 
extremely  fine  fibres,  which  present  a  silky  lustre  after  deaicoatioo. 
From  the  composition  of  the  cenanthates  of  lead  and  silver,  the  au- 
thors infer  that  2  atoms  of  base  saturate  3  of  acid. 
In  three  analyses,  MM.  L.  and  P.  obtained  for  the  hydrated  acid } 
Carbon,  .         .      69.28  69.74  68.60 

Hydrogen,       .        .       11.54  ''  11.56 

Oxygen,  .        .       19.18  "  19.85 

which  lead  to  the  formula,  C  *  *  H*  *  O'.  The  aobydrous  acid  af* 
forded  carbon  74.32,  hydrogen  12.2,  oxygen  13.58,  which  corres- 
ponds with  the  formula  C  > « H^  *  O'.  It  may  hence  be  inferred  that 
oenandiic  ether  is  composed  of  OBnanthic  acid  united  to  commao 
ether,  as  is  represented  in  the  formula  C> «  H' •  0'+C«  H*  •  O, 
in  the  consuruction  of  which  and  also  in  the  preceding  deductioos, 
Berzelius's  atomic  weights  have  been  used. 

8.  Essential  oU  of  potatoa^  by  M.  Augustus  Cahours,  (L'Institut, 
No.  199.) — According  to  Dumas,  the  essential  oil  of  potatoes  is  rep- 
resented by  the  formula,  C*  <"  H* «  O'.    M.  Cahours  infers  that  diis 


Digitized  by  VjOOQIC 


sas 

dl  id  a  eompoaid  analogous  lo  akobel  aod  spirit  of  wood^  in  connal- 
ing  of  a  peeuliar  oompoond  of  carbon  and  hydrogen  for  its  base, 
(C*  *  H*  %)  uBttod  10  two  atoms  of  water.  He  cites  tbe  followmg 
txperimems  bj  bimaelf  »  proof  of  tbe  correctness  of  tbis  view. 

Tbe  oil  troated  with  sulfrfiuiic  acid,  and  sut^ected  to  a  mild  heat, 
yielded  an  add  coot«nbg  tbe  Bane  carburetted  hydrogen  for  its 
base.  This  acid  formed  with  bases  soluble  compounds,  whose  anal- 
ogy with  sulphovinatra  is  incontestable.  The  salt  of  baryta,  for  ex- 
ample, conttined  SO'Ba  0+SO»,C«*  H«SH»0».  If  the  oil 
n  pot  in  contact  with  iodine  and  pbospfaoros,  $n  ethereal  substance 
is  disengaged,  giving  off  a  sli^Hly  alliaceous  odor,  which  is  nmilar  in 
composition  to  hydriodic  ether.  With  nitric  acid  and  chlorine,  it  af- 
forded products  of  aoalogoas  constitution. 

9.  Royat  Qef^raj^uetd  Society . — ^At  a  late  meeting  of  the  Royal 
Ciec^raphical  Society,  there  was  read  the  following  Memoir. — A 
Memoir  on  the  province  of  Om&n,  on  the. East  Coast  of  Arabia,  1^ 
Lieut.  J.  R.  Wellsted,  Indian  Na?y,  F.  R.  S. 

Tbe  author  of  this  highly  interestiog  paper, — as  indeed  must  be 
tbe  description  of  a  country  into  which,  as  the  memoir  states,  *'  no 
European  traveler  has  hitherto  penetrated,  and  whose  people  and 
country  remain  wholly  unknown  to  us," — was  selected  by  the  goT<^ 
eroment  at  Bombay  to  make  a  journey  into  the  interior  of  Oman, 
aod,  with  tbe  usual  spirit  of  liberality  shown  in  the  Indian  service, 
was  provided  with  instruments  of  all  sorts  for  making  scientific  ob- 
aervatioBS,  whb  letters  to  the  Imam  of  Muskat,  who,  as  Mr.  Wellsted 
slates,  **  with  his  obaracteristic  liberality,  in  every  way  forwarded  my 
views,  and  gave  me  letters  to  tbe  chiefs  of  all  the  districts  through 
which  I  had  to  pass;"-— and,  in  short,  with  every  facility  for  this  en- 
terpristng  journey. 

Quitting  Bombay,  Mr.  Wellsted  reached  Muskat  on  the  21st  No- 
v«nber,  1835 ;  this  city  has  of  late  years  been  often  described,  but 
we  may  not»e  that  our  author  states  its  population,  including  Mat- 
trah,  to  be  60,000  persons,  and  its  imports  at  3i  milKons  of  dollars. 
Ho  thence  went  by  sea  to  tbe  port  of  Sur,  about  eigh^  miles  to  the 
aouibeast  of  Muskat,  where  he  was  civilly  received  by  the  Sheikh, 
and  provided  With  guides  and  fourteen  camels. 

^^Dee.  3.  Licaving  S&r,"  says  Mr.  Wellsted,  ^'I  journeyed  along 
the  Wadi  Falij,  twen^  miles,  in  a  southwest  direction,  towards  the 
district  of  Jailan,  thence  S.  S.  W.  twenty-two  miles  over  a  fiat  and 
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imiotefesting  country,  lo  the  camp  of  tlM  Bmi  Bk  Afi  Bedooios,  ib 
lat.  22^  3'  N«  It  was  here  that  the  deteefaaMot4>f  troope  under 
Captaio  Tboroton,  who,  in  the  year  1890,  iocompeoywitb  the  em^ 
of  the  Imam  of  Muskat,  had  marched  agakiat  this  trihe,  auffered  ao 
severely,  and  in  consequence  of  wfaieh  the  following  year  Sir.Liooel 
Smhh  was  dispatched  against  ibem  and  destroyed  tbem**  Since 
that  time  no  European  had  visited  this  tribe,  and  I  was  not  a  little 
surprised  at  their  truly  kind  and  hospitable  reception  of  me ;  every 
thing  they  could  offer  was  at  my  service,  and*  in  speakbg  of  the 
transaction  of  1821,  the  wives  of  the  Sheik  said,  *  We  have  fought — 
you  have  made  us  every  compensatioo  for  those  who  fell,  and  we 
should  now  be  friends.' 

"  Dec.  6.  I  continued  my  journey  to  the  S.  S.  W.,  forqr-five  miles 
over  the  desert,  and  the  following  day  the  same  distance  W.  S.  W., 
to  some  wells,  and  thence  returned  to  the  tents  of  Beni  Bd  Ah. 

"JDec.  10.  Journeyed  forty  two  miles  in  a  north-westerly  direction, 
through  the  shalbw  valley  b(  Wadi  Butha,  as  ikr  as  Bedta,  a  diatrict 
comprising  seven  small  oases,  which  are  fertile  and  beautiful  past 
expectation. 

<'  Dec.  13.  Over  the  same  country  to  Ibrah,*an  old  town  contain- 
ing several  handsome  houses,  with  a  population  of  about  700  per- 
sons, and  thence  continuing  by  the  same  diaHow  valley  to  Seomied, 
in  lat.  22^  50^  N.,  an  extensive  oasis,  with  about  800  inhabitants; 
in  its  vicinity  b  a  large  fort,  garrisoned  by  the  Imkm's  troop»*-beiicey 
in  a  W.  S.  W.  direction,  to  Minna,  an  old  town  in  a  fertile  and  rich 
oasis,  open  fields  beautifully  cultivated,  groves  of  alroood,  citroii, 
and  orange  trees,  so  luxuriant  that  we  exclaimed  with  i 
<  Is  this  Arabia,  that  has  been  represented  as  a  deaert  ?'  fields  of  < 
and  sugar  cane  extended  for  miles  before  us,  streams  of  water  flow- 
ing in  all  directions,  and  the  cheerful  and  contented  appearanee  of 
the  Arabs  proved  that  all  was  plenty. 

''Dee.  23.  I  reached  Neswah,  in  lat  23<^  50"  N.,  which  is  Ae 
largest  and  most  populous  of  all  the  oases ;  here  we  left  our  caaiels 
and  procured  asses  to  ascend  the  rocky  heights  of  Jebel  Akdfcr,  or 
Green  Mountain,  which  here  extends,  in  an  east  and  west  direction, 
a  distance  of  more  than  thirty  miles.  I  ascended  the  range,  which 
is  of  limestone,  and  reaches  6000  feet  above  the  sea,  and  passed 
some  days  on  the  high  table  land ;  the  surface  is  bare,  but  the  i 

• — _ — , 

'         "See  Fraser't  Journey  to  Khorasdn,  Appendix  A. 
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well  caMirated,  and  produce  fruk  and  vegetaUes  io  abundance ;  the 
Beni-reban  tribei  which  inhabit  them,  are  not  such  fine-looking  men 
as  migbt  be  expected  from  their  hardy  life  and  mountainous  abodci 
which  may  possibly  be  attributed  to  their  immoderate  use  of  wine, 
which,  in  spite  of  die  precepts  of  the  Koran,  they  indulge  in,  and  ex* 
cose  it  on  account  of  the  cold  they  are  exposed  lo ;  the  wine  resem- 
bles that  from  Shiria.  On  my  remm  to  Neawah  I  made  various 
abort  excursions  into  the  desert  to  the  southwest. 

*^Jan.  15.  Owing  to  the  malaria  arising  from  a  rank  yegetation  in 
an  oasis  at  Neswah,  I  was  seisced  with  a  fever,  became  delirious,  and 
suffered  severely ;  on  regaining  my  senses,  1  was  so  weak  that  it  was 
requisite  to  go  to  the  sea  coast  for  change  of  air,  and  therefore  went 
to  Sib,  twenty  miles  N.  W  of  Muskat,  which  is  celebrated  for  its  sa* 
lubrity,  and  here  remained  till  the  end  of  February.  I  then  started 
again  along  the  coast,  as  far  as  Suik,  sixty  miles  farther  to  N.  W., 
whence  1  turned  into  the  interior  of  the  country  in  a  S.  W.  direction, 
till  we  reached  Makinyat  on  the  10th  of  March;  this  was  once  a 
large  town,  but  now  is  nothing  more  than  a  straggling  village,  never 
having  recovered  from  a  visit  made  to  it  in  1800  by  tlie  Wahabis-^ 
it  stands  in  23^  2V  north  latitude,  forty  two  miles  from  the  nearest 
point  of  the  coast  at  Khobdr.  We  hence  continued  in  a  W.  N.  W.  di- 
rection, over  a  succession  of  barren  and  sandy  plains  to  Obri,  where, 
to  our  annoyance,  we  found  2000  Wahabis  bad  taken  possession  of 
it ;  they  were  proceeding  to  attack  Bedia,  and  when  they  found  we 
were  traveling  under  the  Imkm's  protection,  it  was  with  some  diffi- 
culty I  escaped  from  them  without  being  pillaged  or  murdered.  I 
was  therefore  obliged  to  retrace  my  steps  to  Suik,  on  the  coast,  and 
went  by  sea  to  Shiniis,  in  hopes  of  reaching  Br^mah,  but  in  vain. 
The  province  of  Omkn  extends  about  three  hundred  and  fifty  miles 
from  Cape  Musseldom  on  the  north,  to  the  bland  of  Mazeira  on  the 
south,  with  an  average  breadth  of  one  hundred  and  twenty  miles,  yet 
this  seems  very  ill  defined ;  it  is  divided  into  four  districts,  namely,  1. 
Batnah,  extending  in  a  narrow  strip  ak>ng  the  coast,  from  the  north- 
ward, as  far  as  Sib ;  3.  Darrab,  parallel  to  the  former,  but  in  the  iu- 
teripr;  3.  Oman,  comprising  the  central  parts,  and  Muskat;  4.  Jalian 
to  the  southeast. 

"  It  may  be  described  as  a  desert,  thickly  studded  with  oases,  and 
containing  amidst  its  mountains  many  fertile  valleys,  yet  the  culdva- 
ted  parts  bear  but  a  small  proportion  to  that  which  is  barren. 

'^The  average  height  of  the  range  of  mountains  which  runs 
throughout  the  extent  of  this  part  of  Arabia  is  from  3000  to  3500 
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feet;  jret  the  highest  points  of  Jebel  Akdiur  exceed  600O  feet abore 
the  sea;  the  width  of  the  range  is  from  twelve  to  fifteen  mites; 
feldspar  and  mica  slate  enter  most  commonly  into  the  formatioo  of 
the  lower  ranges,  and  limestone  the  upper ;  with  the  exception  of 
Jebul  Akdar,  they  are  devoid  of  wood,  and  barren."* 

The  interest  of  this  memoir  was  very  much  heightened  by  the 
exhibition  of  a  beautiful  map,  showing  the  traveler's  route  through- 
out a  distance  of  seven  hundred  miles  by  land,  and,  by  the  varioiis 
explanations  and  illustrations  given  by  Mr.  Wellsted,  who  was  pres- 
ent during  the  reading  of  this  narrative,  which  is  a  most  valuable 
addition  to  the  geography  of  the  hitherto  unexplored  country  of 
Arabia. — Athenaum^  Aprils  1837. 


10.  Meteorological  Tables  for  the  year  1836,*  prepared  by  ike 
Meteorological  Department  of  the  St.  Louie  Association  ofJ^TatursH 
Sciences. 

Table  ll.—akowing  the  sUUe  of  ike  wtmiktr 

and  prevailing  winds  in  1836,  ctimpared  icitk 
an  average  of  fowr  years. 


Table  I. — Showing  ike  Lemper- 
alure  in  1836,  compared  with  the 
average  mean  temper aJ>W€  of  sev- 
en years. 
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K.  B. — M.  W. 

a.  B. — 8.  w. 

I.  B.— S-  W.— K.  1 


K.B.- 


An  aurora  borealla  was  seen  OcL  12th,  at  2  A.  M. 

These  tables  are  the  result  of  observations  made  three  times  dailfy 
viz.  at  sunrise,  at  2  o'clock,  P.M.  and  at  9  o'clock,  P.  M.  The  ther- 
mometer from  which  they  were  taken  was  kept  at  the  norlh  side  of  a 
house,  where  it  was  never  exposed  to  the  rays  of  the  sun,  and  where 
the  northern  and  western  winds  had  constant  access.  The  instrument 
was  elevated  sixteen  feet  above  the  ground,  and  fifty  above  the  level 
of  the  Mississippi  river. 

*  A  continuation  of  these  notices  will  be  acceptable. — En. 
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11.  A  Syttem  ofMrntrdagr/:  'wduiimg  an  extended  Treatise  cm 
CryetdtUgrofhi :  wkh  anAppendiXy  cantuining  the  application  of 
Mttkematiet  to  cryetaUographic  inveetigaiioni  and  a  Mineralogieal 
BibUt^rapkif.  Wkk  250  toood  euis  and  four  copperphtesy  am- 
tmning  150  additional  figuree.  By  Jamss  Dwiqht  Dana,  A.  M. 
Anistaiit  in  the  department  of  Chemistry,  Mineralogy  and  Ged<^ 
m  Yale  College ;  member  of  the  Yale  Nat.  Hist.  Soc.,  and  of  vari- 
ous other  scientific  societies.  ^'  HdRc  studia  nobiscum  peregrinaniurj 
tuttieantur.^^  New  Haven:  Published  by  Durrie  &  Peek,  and 
Herrick  k  Noyes,  1837,  large  8vo.  pp.  xiv  and  580. 

We  consider  this  volume  a  very  important  accession  to  our  min- 
eralogieal literature,  and  one  which  we  are  sure  will  be  gladly  wel- 
comed by  every  lover  of  science^  A  work  of  this  extent  and  value 
Iws  just  claims  upon  us  for  a  notice  of  its  distinctive  features  and 
iome  general  acooont  of  its  contents. 

The  body  of  the  work  consists  of  six  distinct  parts,  viz. 

Part  1*  CrystaUobgy,  or  the  science  of  the  structure  of  minerals, 
p.  5-68. 
3.  Physical  properties  of  minerals,  p.  71-86. 

3.  Chemical  properties  of  minerals,  p.  87-90. 

4.  Taxonomy,  or  principles  of  classification  and  nomencla- 

ture, p.  92^103. 

5%  Determinative  mioeralogy«  p.  105-148.* 

6. 'Descriptive  mineralogy,  p.  145-445. 
In  Part  I,  we  have,  after  the  usual  preliminary  definitions,  a  com- 
parative view  of  the  primary  forms,  accompanied  by  an  analytical 
(able  which  shows  at  a  glance  their  mutual  affinities  and  dependen- 
cies; after  which  are  descriptbns  of  the  primaries  and  the  particulars 
of  their  mutual  relations,  with  ilkistrative  figures  so  arranged  as  to 
exhibit  the  tran»tion  of  one  form  into  another.  Next  foUow  remarks 
on  the  crystalk)graphio  axes  of  crystals,  and  a  classification  thence 
resulting  of  these  forms  inter  what  are  termed  Sffstems  of  OryitaUi^ 
zation,  which  are  seven  in  number.  This  mode  of  grouping  tbe 
primary  forms  is,  to  use  the  words  of  Whewcll,  "  so  scientific  and 
yet  so  simple,  that  it  is  irresistibly  superseding  the  older  Hatiyiaa 
arrangement,  and  the  more  so,  as  it  is  strikingly  confirmed  by  the 
optical  properties  of  crystals."  The  practical  value  of  this  classifi- 
cation is  apparent  in  the  first  Analytical  Table  given  by  the  author 
for  the  determination  of  species,  inasmuch  as  we  may  often  decide 
to  which  of  these  systems  a  mineral  under  examination  pertains, 
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without  being,  able  to  determiae  what  is  the  particular  primary  fisirm. 
To  these  systems  of  crystalUzatioD,  the  author  has  applied  the  fol- 
lowing  Domendature,  partly  derived  from  other  authors  and  in  part 
original;  vis.  the  Man&meirkf  including  the  cube,  regular  octahedron 
and  rhombic  dodecahedron ; — Dimetrie,  the  right  square  prism  and 
square  octahedron  ;^-7VfmelrtCy  the  right  rectangular  and  rhom- 
bic prisms,  the  rectaiigular  and  rhombic  octahedrons ; — Tetnucanalf 
the  rhombohedron  and  hexagonal  prism ; — Manodinatt^  the  rigltt 
rbomboidal  and  oblique  rhombic  prisms ; — Dklinatt^  the  oblique  rec- 
tangular prism  ;^-7Vtc7f)iale|  the  oblique  rbomboidal  prism.  The 
laws  for  the  occurrence  of  secondary  planes  are  explained  with  much 
particuhrity  and  illustrated  by  an  extensive  series  of  figures.  Next 
follow  remarks  on  the  lettering  of  figures  of  crystals  and  an  explana- 
tion of  the  system^  adopted  by  the  author,  which  every  one  will  see,  is 
vastly  preferable  to  the  method'  (if  it  deserves  the  name,)  which  now 
prevails.  We  have  no  room  to  state  it,  but  we  can  confidently  say 
that  its  general  adoption  would  save  the  student  much  perple»ty, 
(since  a  mere  inspection  of  a  figure  thus  lettered,  informs  him  on 
what  edges  or  angles  the  secondary  planes  there  given  are  situated,) 
and  would  also  greatly  facilitate  the  comparison  of  different  figures. 
The  chapter  on  the  means  of  detecting  the  primary  forms  of  crystals, 
by  goniometrical  measurements,  observation  of  cleavage,  situation 
of  secondary  planes,  be.  is  quite  extensive  and  satisfactory.  It  is 
followed  by  one  treating  of  compound  crystals  and  of  aggregations  of 
imperfect  crystals. 

We  now  come  to  the  section  on  Theoretical  Crystallogeny,  in 
which,  after  a  brief  history  of  the  science,  the  author  unfolds  his  own 
original  views  of  the  ultimate  structure  of  crystab.  These  were  first 
made  public  in  the  thirtieth  volume  of  this  Journal.  After  much  ex- 
amination of  this  matter,  we  do  not  hesitate  to  declare  our  opinion  that 
this  mysterious  problem,  which  since  the  days  of  Epicurus,  has  been 
so  often  unsuccessfully  attacked,  is  at* length  here  sdved.  Many 
foets  which  at  first  seem  to  be  exceptions  to  the  universality  of  the 
laws  which  this  discovery  devefops,  are  shown  to  be  its  legitimate 
and  even  necessary  results ;  and  many  curious  phenomena  which  no 
other  theory  can  interpret,  are  by  this  beautifully  explained.  Enough 
b  already  known  to  ensure  the  stability  of  this  new  theory ;  the  pro- 
gress of  discovery,  will,  we  are  sure^  only  contribute  new<:onfirmation 
of  its  truth.  A  brief  chapter  on  Practical  Crystallogeny  concludes 
tbb  Part. 


Digitized  by  VjOOQIC 


Miiedlaniei.  38d 

Part  II,  treats  of  the  Physical  characters  of  minerals,  or  those  de- 
pendiog  on  light,  electricity,  magDetism  and  specific  gravity ;  also  of 
the  hardness,  sute  of  aggregation,  kinds  of  fracture,  and  odor. 

Part  III,  consists  mainly-  of  directions  for  the  use  of  acids  and  of 
the  blowpipe. 

Part  IV,  treats  of  the  classification  and  nomenclature  of  minerals, 
and  discusses  the  relative  importance  of  crystallographic,  physical 
and  chemical  characters  in  determining  identity.  The  author  here 
brings  forward  the  classes  and  orders  of  his  natural  classification,  the 
genera  and  species  of  which  are  given  in  Part  VI.  The  diasses, 
and  in  general  the  orders,  are  similar  in  their  characters  to  those  of 
MoHS.    The  following  is  the  statement  of  its  grand  divisions. 

Class  I,  Epigjea,  (containing  two  orders)  includes  the  gases,  un- 
metallic  liquids  and  soluble  minerals.  They  have  in  general  resulted 
from  the  decomposition  of  other  species  and  are  consequently  epigsan 
or  superterraneous.    Their  specific  gravity  is  below  3*8. 

Class  II,  Entoojea  (twelve  orders)  comprises  those  msoluble  min* 
erals  which  occur  in  or  compose  the  several  rock  strata,  and  which 
are  therefore  appropriately  described  as  occurring  within  (ivrog)  the 
earth.     Specific  gravity  above  1*8. 

Class  III,  Htpogjea,  (two  orders)  contains  those  species  that  are 
literally  hypogsan,  or  have  resulted  from  the  inhumation  of  vegetable 
or  animal  matter.     Spec.  grar.  above  1*8. 

Part  V,  contains  two  new  tabular  classifications  the  object  of  which 
is  to  enable  the  unaided  student  to  arrive  at  the  names  of  minerals. 
The  first  includes  all  crystallized  minerals  and  is  arranged  according 
to  the  systems  of  crystallization  before  mentioned.  These  classes 
(with  the  exception  of  the  class  Triclinata)  are  each  divided  into 
two  sections,  according  to  their  untnetallic  or  metallic  lustre.  The 
individuab  in  these  sections  are  arranged  in  the  order  of  their  hard-« 
ness,  under  the  heads  of  hardness^  gravity^  cleavage^  lustre^  color^ 
diaphaneity f  be.  The  second  table  is  independent  of  crystallization, 
and  is  distributed  into  the  three  grand  classes  before  nanied,  subdi<* 
vided  into  sections  and  subsections  depending  (with  the  exception  of 
the  individuals  of  Class  I,)  on  their  metallic  or  unmetallic  lustre  and 
their  colored  or  uncolored  streak.  The  species  in  these  several 
subdivisions  are  arranged  in  the  order  of  their  hardness,  under  the 
heads  of  hardness^  gravity^  structure,  (including  references  to  the 
system  of  crystallization,)  lustre,  color,  diaphaneity,  effects  of  acids 
and  of  the  blcwpipe.    The  minerals  in  several  of  the  sections  are 
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moreover  again  arranged  according  to  their  specific  gravity.  The 
manner  of  using  these  tables  is  next  explained.  Thej  cannot  (ail 
to  be  of  great  utility.  We  have  no  where  seen  given  any  method 
by  the  use  of  which  the  student  can  so  surely  and  86  readily  arrive 
at  the  names  of  minerals. 

Part  VI,  opens  with  the  catalogue  in  full,  of  the  classes,  orders, 
genera  and  species  of  the  mineral  kingdom,  arranged  according  to 
their  natural  affinities ;  the  nomenclature  being  in  the  Latin  tongue,  in 
conformity  with  the  jpractice  in  other  departments.  This  reforma- 
tion of  the  nomenclature  of  Mineralogy,  is  by  no  means  the  smallest 
merit  of  the  peculiarities  of  this  work.  Hitherto,  since  the  abandon- 
ment of  the  systems  of  some  of  the  successors  of  Linna&us,  this  part 
of  science  has  been  "  a  jumble  of  terms  derived  from  almost  every 
language,  whether  dead  or  living,  and  almost  every  system,  founded 
upon  no  common  principle,  and  equally  destitute  of  precision  and 
simplicity."  The  Latin  is  the  only  tongue  in  which  the  names  of 
minerals  can  constitute  a  common  language  throughout  the  civilized 
world ;  and  the  mode  of  denominating  the  species  by  a  binary  name, 
which  has  so  long  been  advantageously  employed  in  zoology  and 
botany,  will  doubtless  be  found  equally  useful  in  mineralogy.  The 
construction  of  so  many  new  words  was  certainly  a  work  of  difficulty, 
yet  the  task  has  been  very  successfully  performed.  We  think  that 
among  these  names,  there  will  be  found  less  to  offend  the  ear  and  to 
embarrass  the  organs  of  utterance,  than  in  an  equal  number  taken  at 
random  from  any  book  of  descriptive  botany  or  zoology. 

The  descriptions  of  species  are  next  given,  and  occupy  nearly  three 
hundred  pages.  They  are  succinct  and  methodical,  and  in  most 
cases  illustrated  by  figures  of  the  more  common  secondary  forms. 
To  the  descriptions  are  added  the  composition,  economical  uses,  add 
localities,  together  with  any  other  particulars  of  interest.  Accom- 
panying the  trivial  names,  are  copious  catalogues  of  synonyms,  which 
are  rendered  available  to  the  inquirer,  by  being  registered  in  the 
index. 

We  pass  now  to  Appendix  A,  (occupying  80  pages,)  which  is  a 
very  important  portion  of  the  work,  and  one  of  its  chief  peculiarities. 
It  is  entirely  occupied  with  a  treatise  on  the  application  of  mathemat- 
ical calculation  to  crystallographic  investigation.  This  portion  is  the 
more  worthy  of  attention,  since  nothing  on  the  subject  has  ever  been 
published  in  this  country.  Its  character  is  sufficiently  stated  when  we 
say  that  it  is  a  judicious  abstract  of  Naumann's  unrivalled  work  on 
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Crysullograpby.  The  awaim  ef  calculation  emplojed  by  that  distiD- 
giushed  author,  ire  those  furnished  by  Geometrical  Analysis,  of  which 
be  says,  "  it  is  and  must  be  the  simplest  and  most  natural  of  all  meth- 
ods." The  practical  value  of  these  calculations,  appears  from  the  fol« 
lowing  remarks  of  the  author : — ''  the  determination  of  a  single  angle 
in  a  dimetric  or  tetrazonal  soUd,  is,  in  some  instances,  sufficient  for 
ascertaming  every  angle,  interfacial  or  plane,  that  the  solid  contains, 
and  often  in  the  monometric  solids  not  even  this  datum  is  required." 

Appendix  B,  b  occupied  with  a  discussion  of  the  chemical  classi- 
fication of  minerals,  and  a  tabular  view  of  the  same. 

The  work  is  concluded  by  a  Mineralc^ical  Bibliography,  of  seven- 
Men  pages,  containing  1st,  a  catabgue  of  all  the  ancient  works  on 
this  science,  with  a  selection  of  the  most  important  ones  of  modem 
tim^s,  and  2d,  a  catalogue  of  all  American  publications  on  mineral- 
ogy, both  original  and  reprinted,  and  likewise  a  list  of  all  the  articles 
OQ  this  topic,  scattered  through  the  American  periodicals.  Cata- 
iognes  of  this  nature  have  always  been  held  valuable.  They  fur- 
nish informatbn  which  few  have  the  opportunities  of  collecting,  and 
are  of  the  utmost  importance  to  those  who  make  original  investiga- 
tions. We  here  see  how  little  this  nation  has,  until  recently,  done 
for  tba  advanoement  of  a  science,  a  knowledge  of  which  is  so  im- 
portant to  the  full  development  of  the  resources  of  the  country.. 
This  cause  of  reproach  is  now  however  fast  disappearing.  The  in- 
stitution of  geokgical  and  mberalogical  surveys  in  most  of  the  states, 
does  great  honor  to  our  legislators,  and  must  contribute  much  to 
extend  the  boundaries  of  science.  Many  minerals  now  unknown, 
are  doubtless  reserved  to  reward  the  search  of  future  explorers. 
Within  a  short  space  of  time  and  a  limited  extent  of  territory,  three 
new  species  (viz.  Microlite,  Edwardsite,  and  Eremite)  have  been 
added  to  t6e  domain,  of  Mineratogy,  by  one  of  the  roost  sealous  and 
accomplished  cultivators  of  this  science  among  us.  We  trust  that 
many  in  other  parts  of  the  land  will  imitate  his  seal  and  be  alike  suc- 

The  mechanical  execution  of  the  book  merits  commendation. 
The  figures  both  on  wood  and  copper  are  made  with  much  neatness 
and  accuracy,  and  the  printers  have  evidently  spared  no  pains  in 
contributing  thekr  part  towards  the  execution  of  a  text  book,  superior 
in  typographical  excellence  to  any  of  its  American  predecessors. 

The  industry,  research  and  scientific  attainments  evinced  in  the 
execution  of  this  work,  aflford  satisfactory  evidence  of  the  ability  of 
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the  writer,  and  give  a  pledge  of  future  equally  succcfsaful  labors  te 
the  same  field.  On  the  wholei  we  beUeve  this  to  be  decidedly 
among  the  best  treatises  upon  this  subject  that  have  ever  been  cir^^ 
culated  in  the  United  Statesy  and  we  are  of  the  opinion  that  even  a 
slight  examination  of  it,  will  be  sufficient  to  commend  it  to  the  favor 
of  every  cultivator  and  lover  of  Mineralogy. — CammuniaUtd.    T. 

12.  Tramactions  of  the  Natural  History  Society  of  Hartford^ 
Conn.  No.  1,  Vol.  I.  Hartford,  Connecticut,  1836.-^This  is  the 
first  scientific  publication  of  this  recently  organized  body.  Sii^y 
four  pages  are  occupied  by  an  address  from  the  Rev.  Dr.  Jarvis,  of 
Washington  College,  President  of  the  Society,  on  the  rise  and  pro- 
gress of  Natural  History.  This  sketch  is  graphic,  lucid  and  as  com- 
prehensive as  the  limited  space  would  allow ;  occasionally  it  is  elo- 
quent, and  his  appeal  to  his  fellow  citizens  on  behalf  of  the  Society, 
b  peculiarly  appropriate  and  cogent.  He  gives  also  a  short  outline 
of  the  progress  of  Natural  Science  m^this  countiy ;  as  full,  perhaps, 
as  an  impartial  review  of  living  men  would  allow.  The  remainder  of 
the  number  is  occupied  by  an  entomological  article,  entitled,  Char^ 
acteriitics  of  some  previously  described  North  American  Coleopte* 
rous  InsectSj  and  descriptions  of  others  which  appear  to  be  new  in 
the  collection  of  Mr.  Abraham  Hakey :  by  T.  W.  Harris^  M.  D., 
Librarian  of  Harvard  University.     Communicated  Dec.  23,  1833. 

This  number  is  very  creditable  to  the  society,  and  we  sincerely 
hope  they  will  meet  with  every  encouragement  necessary  to  the  iuc-*> 
cessful  prosecution  of  the  object  of  their  organization. 

13.  Meteors  at  Hingham. 

HiDgham,  Mass.,  (near  Boston,)  March  13, 18S7. . 

To  Professor  Sillim an. — Dear  Str^-Haviog  observed  in  the 
last  number  of  the  '*  American  Journal  of  Science,"  be.  several  ac- 
counts of  the  meteoric  shower  on  the  morning  of  13th  Nov.  183G, 
and  deeming  it  a  service  to  science  to  record  every  circumstance, 
which  may  ser^e  to  advance  its  interest,  I  forward  to  you  my  own 
experience. 

Rising  at  an  early  hour,  my  attention  was  attracted  to  the  subject, 
by  the  flight  of  a  very  large  luminous  meteor,  which  passed  towards 
the  west.  This  occurred  at  half  past  four.  It  seemed  to  be  very 
low  and  greatly  resembled  a  sky  rocket,  leavri^  behind  a  train  of 
sparks,  such  as  usually  accompanies  these  artificial  pyrotechnics. 
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Fron  this  bour,  imtil  daybreak,  sereDteen  others  fell,  all  of  which, 
wicb  a  fflDgle  exceptioa,  were  small,  many  faint,  and  of  the  appear- 
ance of  ''  shooting  stars"  as  they  are  generally  termed,  such  as  are 
seen  on  any  clear  evening.  The  other  was  large  and  brilliant,  re- 
sttnbling  the  one  first  mentioned,  but  appeared  at  a  greater  height, 
ihoi^b  accompanied  by  a  beantifal  train  of  sparks.  These  sevemeen 
seemed  to  fall  towards  the  southeast  and  southwest.  Three  flashes 
of  lightning  were  distinctly  visible  at  distant  intervals  of  time,  on  the 
very  edge  of  the  southern  horizon.  A  stratum  of  faint  clouds,  like 
mist,  overhung  that  portion  of  the  horizon,  unlike  the  cloud  which 
always  accompanies  the  aurora  borealis.  The  rest  of  the  sky  was 
clear  and  bright  and  the  atntt^sphere  delightfully^  serene.  Although 
in  all,  there  were  but  eighteen  meteoric  bodies,  yet  the  circumstances 
and  time  seemed  clearly  to  denote  the  mysterious  return  of  that  gor- 
geous shower  which  attracted  such  universal  attention. 

You  will  observe  that  the  space  of  time  was  from  half  past  four 
o'clock  to  daybreak,  about  two  hours.  Perhaps  the  phenomenon  I 
had  the  pleasure  of  witnessing  was  only  the  conclusion  of  a  greater 
display.  With  sentiments  of  respect,  yours,  kc. 

John  Lewis  Russel. 

14.  Auroral  Appearance.* — A  a  quarter  past  nine  o'clock  on 
Sunday  night  the  eighth  day  of  May,  in  the  present  year,  my  attention 
whilst  regarding  the  heavens  was  forcibly  attracted  to  the  sudden 
appearance  due  east  of  a  shining  broad  column  of  light. 

At  first,  as  my  window  overlooks  the  bay  of  Toronto  and  the  low 
island  which  separates  it  from  the  lake,  I  took  this  singular  pillar  of 
light  for  the  reflection  from  some  steamboat  on  the  clouds,  but  hav- 
ing sought  the  open  air  on  the  gallery  which  commands  a  full  view 
of  the  bay  and  of  Ontario,  I  was  convinced  that  the  meteor  was  an 

•  Toronto,  Upper  Canada,  Dec.  Sd,  1836. 
To  Professor  Silliiruin, — As  every  thing  relating  to  meteorology  is  of  impor- 
tance and  shonld  be  recorded,  I  hare  sought  amongst  my  papers,  for  some  notices 
of  a  singular  appearance  in  the  sky  on  Sunday  evening  the  eighth  of  May,  1836, 
%i^hich  I  had  overlooked,  bat  which  I  now  think  it  right  to  communicate  to  your 
valuable  Journal,  whereili  I  perceive  the  subject  of  auroral  phenomena  has  latterly 
been  much  discussed.  I  have  been  led  to  seek  more  after  opportunities  of  wit- 
nessing and  recording  these  appearances  in  the  heavens,  from  having  read  the 
"Observations  on  solar  and  lunar  columns,  halos,  the  aurora  and  auroral  clouds," 
by  Professor  Joslin,  of  Union  College,  State  of  New  York,  whom  1  beg  to  thank 
for  his  politeness  in  sending  me  his  work.  Very  sincerely,  yours, 

R.  H.  BONNTCIBTLE. 

Vol.  XXXIL— No.  2.  50 
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effluence  of  the  sky,  as  I  now  saw  it  extend  upwards  from  the  east- 
ern water  horizon  line  to  the  zenith,  in  a  well  defined^  equal,  broad 
column  of  while  strong  light,  resembling  in  some  degree  that  of  the 
aurora,  but  of  a  steady  brightness  and  unchanging  body,  whilst  there 
were  few  or  no  clouds.  Ursa  Major,  then  near  the  zenith,  was  situ- 
ated with  regard  to  this  column,  at  a  quarter  past  nine  as  below,  the 
column  passing  nearly  vertically  between  {  and  7. 

Zeniih. 


.A 


\ 


\ 


,^tr—^^^^ 


Horizon  line  of  Lake. 

There  was  no  moon,  as  on  that  day  it  rose  at  2h.  4m.  consequently 
it  was  dark,  and  as  the  sky  was  not  very  cloudy  the  meteor  was 
seen  to  the  greatest  advantage  as  the  night  wore  on.  It  passed  very 
sk>wly  and  bodily  to  the  westward,  continuing  to  occupy  the  space 
from  4he  horizon  to  the  zenith,  until  the  upper  part  first  faded  slowly 
and  then  the  whole  gradually  disappeared,  after  it  had  reached  nearly 
to  due  northeast.  I  had  unfortunately  broken  my  thermometer  and 
could  therefore  only  state  that  the  weather  was  cold,  and  that  there 
was  no  wind.  At  twenty  five  minutes  past  nine  o'clock  the  pillar  of 
light  had  vanished,  but  it  immediately  afterwards  reappeared  slightly 
in  the  horizon  where  it  had  been  last  seen,  and  in  the  mean  time  the 
constant  auroral  arch  of  the  hak)s  I  have  before  mentioned,  in  Vol. 
30.  p.  131,  became  visible  in  the  northern  horizon,  and  increased 
very  rapidly  in  brilliancy,  and  at  ten  minutes  to  ten  gave  so  intense 
a  glow  to  the  sky  that  it  was  light  enough  to  enable  me  to  see  the 
objects  around  distinctly  as  in  pale  moonlight.  It  was  in  short  equal 
to  the  light  of  the  moon  at  the  end  of  the  second  quarter. 

The  auroral  arch  rose  very  high  on  this  occasion  and  then  flatten- 
ed, and  at  ten  the  double  arch,  I  have  already  described,  was  pecti- 
liarly  beautiful,  the  darkness  under  it  being  singularly  grand. 
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I  tbotigbl  k  bdtler,  ahboogh  nothrog  scientific^  as  there  are  no 
hudnmeDtal  details  in  this  slight  noiicei  not  to  Jose  it  altogether  and 
therefore  send  it  to  you  as  it  is,  with  "  alt  its  imperfections  on  its 
heady''  as  from  a  variety  of  even  such  slight  and  informal  observa- 
tioDS  there  would  be  *^  much  matter  to  be  learned,"  particularly  as  I 
do  not  consider  the  almost  stationary  column  of  white  light  first  ap- 
pearing in  the  east,  before  the  aurora  began,  as  being  of  an  auroral 
character,  its  motion,  its  peculiar  wild  and  steady  lustre  and  the 
uniform  breadth  which  it  preserved  from  the  horizon  to  the  zenith, 
distinguishing  it  frpm  the  fanciful  and  shooting  flashes  of  the  auroral 
columns. 

15.  MUeoriie. — A  notice  in  the  Boston  Daily  Advertiser  of  June 
10,  1837,  states  that  a  meteoric  stone  is  reported  to  have  fallen  be- 
tween three  and  four  P.  M.  May  5,  at  East  Bridgewater,  (Mass.) 
The  only  witness  was  a  lad  of  15  years  of  age,  who  was  alarmed  by 
what  he  supposed  to  be  a  stroke  of  lightning  in  a  neighboring  field. 
Being  at  play  with  considerable  noise,  he  did  not  observe  any  report, 
but  thought  there  was  scintillation  and  that  the  meteor  might  have 
burst  before  it  reached  the  earth,  which  is  said  to  have  been  some-, 
what  torn  up,  and  several  pieces  of  the  stone  were  found  yet  sensibly 
warm,  and  were  ^een  and  examined  by  several  persons.  Nine  pie- 
ces of  the  stone  were  obtained,  weighing  in  the  whole  half  a  pound, 
and  the  largest  piece  a  quarter  of  a  pound ;  four  other  pieces  were 
afterwards  found  in  such  a  position  as  to  indicate  that  they  may  have 
been  sqiarated  before  the  meteor  reached  the  ground. 

The  whole  stone  appears  vitrified  as  if  from  rapid  cooling.  The 
outside  is  black,  glazed  and  shining,  but  within  it  is  gray  and  full  of 
oval  shaped  cavities.  It  is  attracted  by  the  magnet  and  resembles 
the  lava  or  the  scoria  of  a  furnace,  which  latter  substance  the  writer 
of  the  notice  would  have  taken  it  for,  had  it  not  been  reported  to  be 
warm  when  taken  up.  The  sp.  gr.  of  four  fragments  weighing  res- 
pectively 85.50,  73.52,  43.30,  and  28.75  grains,  was  found  to  be 
2.611,  2.083,  1.728,  and  2.815,  mean  2.159. 

We  have  thought  it  right  to  preserve  this  notice,  ahhough  we  have 
not  seen  any  specimen  of  the  stone.  The  specific  gravity  being 
less  than  that  of  common  stones,  and  not  much  more  than  half  of  the 
usual  weight  of  meteorites,  while  the  substance  is  still  attractable  by 
the  magnet,  must  of  course  imply  a  considerable  degree  of  inflation 
and  of  course  a  violent  and  legible  efifect  of  heat. — Ed.  Am.  Jour. 
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16.  Awroru  Bortalu  rf  Fehmofy  18,  1837. — ^A  very  beautMul 
display  of  Northern  Lights  was  witnessed  on  the  night  of  the  18di 
February  last,  at  London,  Belfast,  Paris,  G5ttiogen  and  many  other 
places  in  Europe.  At  Gottingen  it  was  visible  from  7  P.  M  dil 
2  A.  H  of  19th  inst.,  and  according  to  the  observations  of  Goi^iv- 
scBMioT,*  produced  a  very  sensible  disturbance  of  the  magnetic 
needle.  The  range  of  the  needle's  variation  was  about  2(X,  and  its 
movements  rapid. 

It  is  an  interesting  fact,  that  on  this  same  evening  the  Aurora  Bo- 
realis  was  visible  at  this  place,  (distant  83^  of  long,  from  Giktingen,) 
and  that  its  effect  on  the  magnetic  needle  here  was  very  manifest. 
Soon  after  sunset,  the  east  to  the  altitude  of  40^  was  tinged  with  a 
faint  purple  color,  and  from  the  end  of  twilight  until  about  9  P.  M, 
a  broad  indefinitely-bounded  zone  of  a  dim  red,  spanned  the  heavens 
from  east  to  west.  It  was  however  too  indistinct  to  attract  much 
attention.  At  9A.  15m.  P.  M.  mean  time,  a  region  about  10^  wide 
and  15^  high,  (having  its  center  at  N.  30^  Ek,)  was  lighted  up  with 
a  beautiful  rose-red.  Without  any  perceptible  change  of  position, 
this  illuminated  region  was  visible  till  IIP.  M.,  (when  the  observa- 
tions ceased,)  often  varying  in  intensity  from  a  deep  rose-red  to  a 
faint  and  scarcely  appreciable  stain.  During  this  time,  no  auroral 
light  was  seen  in  any  other  part  of  the  sky.  The  needles  of  a  Va- 
riation Transit  and  of  a  theodolite  were  first  inspected  at  9A.  20m. 
and  the  north  end  of  each  was  then  found  about  1 5^  east  of  its  usual 
position  at  this  hour.  At  9A.  22m.  the  variation  reached  its  maxi- 
mum, viz.  35^  east  of  the  mean.f  From  this  period  until  IIP.  M., 
the  needle  moved  back  and  forth,  at  times  with  considerable  rapid- 
ity, and  almost  wholly  on  the  eastern  side  of  its  mean  direction. 
The  times  above  given  are  uncertain  within  three  minutes.  > 

New  Haven,  Conn.  E.  C.  H. 

17.  The  Production  of  Galvanic  Music. — The  following  experi- 
ment was  communicated  by  Dr.  C.  G.  Page  of  Salem«  Mass.,  in  a 
recent  letter  to  the  editor.  From  the  well  known  action  upon  masses 
of  matter,  when  one  of  those  masses  is  a  magnet,  and  the  other 
some  conducting  substance,  transmitting  a  galvanic  current,  it  might 
have  been  safely  inferred  (a  priori,)  that  if  this  action  were  prevented 
by  having  both  bodies  permanently  fixed,  a  nK)lecular  derangement 
would  occur,  whenever  such  a  reciprocal  action  should  be  estab- 

♦  L'lnsiilut,  April  5, 1837.  t  N.  5^  65'  W. 
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Ksbed  or  destroyed.  This  condition  is  fully  proved  by  the  following 
siogolar  experiment.  A  long  Copper  wire  covered  with  cotton  was 
wound  Ugbtly  into  a  flat  spiral.  After  making  forty  turns,  the  whole 
wfts  firmly  fixed  by  a  smearing  of  common  cement,  and  mounted 
vertically  betweea  two  upright  supports.  The  ends  of  the  wire 
were  then  brought  down  into  mercury  cups,  which  were  connected 
1^  copper  wires  with  the  cups  on  the  battery,  which  was  a  single  pair 
of  zinc  and  lead  plates,  excited  by  sulphate  of  copper.  When  one 
of  tbe  connecting  wires  was  lifted  from  its  cup  a  bright  spark  and 
loud  snap  were  produced.  When  one  or  both  poles  of  a  large  horse 
fiioe  magnet,  are  brought  by  the  side  or  put  astride  the  spiral,  but  not 
touching  it,  a  distinct  ringing  is  heard  in  the  magnet,  as  often  as  the 
battery  connexkm  with  the  spiral  is  made  or  broken  by  one  of  the 
wires.  Thinking  that  the  ringing  sound  might  be  produced  by  agita- 
tion or  reverberation  from  the  snap,  I  had  the  battery  contact  broken 
In  a  cup,  at  considerable  distance  from  the  field  of  experiment;  the 
eflfect  was  the  same  as  before.  The  ringing  is  heard  both  when 
the  contact  is  made  and  broken ;  when  the  contact  is  made,  the 
sound  emitted  is  very  feeble ;  when  broken  it  may  be  heard  at  two 
or  three  feet  distance.  The  experiment  will  hardly  succeed  with 
small  magnets.  The  first  used  in  the  experiment,  consisted  of  three 
horse  shoes,  supporting  ten  pounds.  The  next  one  tried  was  com- 
posed of  six  magnets,  supporting  fifteen  pounds  by  the  armature.. 
The  third  supported  two  pounds.  In  each  of  these  trials  the  sounds 
produced  difi^red  from  each  other,  and  were  the  notes  or  pitches 
peculiar  to  the  several  magnets.  If  a  large  magnet  supported  by 
the  bend  be  struck  with  the  knuckle,  it  gives  a  musical  note ;  if  it  be 
slightly  tapped  with  the  finger  nail,  it  returns  two  sounds,  one,  its 
proper  musical  pitch,  and  another  an  octave  above  this,  which  last 
is  the  note  given  in  the  experiment. 

18.  The  American  edition  of  Dr.  Buckland^s  late  Work  on  Gc- 
ology  and  Mineralogy,  considered  loith  reference  to  JSTaiural  The-- 
ology.    Carey,  Lea  &  Blanchard,  2  vols.  8vo.  Phil. 

We  are  happy  to  see  this  admirable  work  laid  before  the  Ameri- 
can public.  We  have  already  recorded  our  favorable  opinion  of  it, 
and  a  reiterated  perusal  and  study  only  confirm  the  conviction  of 
its  high  claims  to  the  attention  of  the  scientific  and  religious  world. 
Both  its  physical  and  moral  demonstrations  are  of  the  highest  order, 
and  it  has  settled  forever  (if  it  had  not  been  settled  before,)  the  great 
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antiquity  of  our  planet  and  the  wisdom  of  the  ammgemeat,  which 
made  it  necessary  that  ages  should  elapse^  in  order  to  preptre  it  for 
its  grand  object  the  reception  of  man. 

The  consistency  of  all  these  things  with  the  Genesis,  is  ably  illui- 
trated  by  Dr.  Buckland,  in  a  preliminary  discoursei  and  we  are  fiiUy 
convinced  that  nothing  is  necessary  to  a  universal  and  just  coovictioQ 
on  that  subject,  but  a  full  knowledge  of  the  facts,  without  which  it  it 
impossible  to  judge  in  the  case. 

In  this  American  edition,  all  Dr.  Buckland's  admirable  graphic 
illustrations  are  preserved  and  beautifully  executed. 

This  work  is  very  appropriate  to  the  library  of  clergymen,  and  we 
hope  it  will  be  not  only  read  but  studied  by  all  who  feel  an  interest 
(as  all  ought  to  feel,)  in  the  great  questions  about  which  it  is  conver- 
sant. 

19.  Incidents  of  Travel  in  Egypt,  .Arabia  Petraa  and  the  Holy 
Land;  by  an  American,  ^tb  a  map  and  engravings,  in  2  vols.  12mo. 

We  have  derived  much  instruction  and  pleasure  from  a  perusal  of 
this  work  of  Mr.  Stevens.  It  is  replete  with  valuable  and  interesting 
information  on  Egypt,  Arabia,  Idumea  and  Palestine,  countries  which 
both  sacred  and  profane  history  have,  for  ages,  commended  to  our 
deep  regard  and  profound  veneration. 

The  author  is  a  man  of  quick  and  accurate  perceptions ;  he  con- 
veys his  impressions  with  great  energy,  eloquence  and  beauty,  and 
with  a  peculiarly  happy  and  graphic  tact,  he  hits  off  every  subject, 
witli  sketches  so  strong  and  vivid,  that  the  scene  whether  grave  or 
ludicrous,  is  placed  fully  in  our  view. 

One  who  has  mounted  the  pyramids  of  Egypt,  explored  her  tombs 
and  her  immense  ruins,  ascended  one  thousand  miles  to  the  cata- 
racts of  the  Nile,  conversed  with  the  Pacha,  crossed  the  Red  sea 
where  the  Israelites  did,  climbed  mount  Sinai  and  mount  Hot,  who 
has  surveyed  the  colossal  remains  of  the  long  lost  city  of  Petra,  the 
capital  of  Edom  or  Idumea,  floated  on  the  waters  of  the  Dead  sea,  as 
a  bath,  and  domesticated  himself  among  the  holy  places  of  the  Holy 
city — such  a  man  will  command  our  attention,  and  we  hazard  nothing 
in  saying,  that  no  one  who  begins  to  read  Mr.  Stevens'  volumes  will 
willingly  lay  them  down  until  the  perusal  is  finished.  This  work  b 
a  happy  sequel  or  companion  to  that  of  the  Rev.  George  Jones,  and 
like  that  will  add,  if  possible,  to  the  confidence  and  veneration  with 
which  the  early  bible  history  is  justly  regarded. 
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20.  Earthquake. — ^An  earthquake  occurred  at  Hartford,  Conn. 
on  the  13th  of  April,  1837.  It  was  very  slight,  yet  sufficient  to  jar 
aB  loose  articles  and  swing  the  pendant  lamps ;  in  one  house  a  bell 
was  made  to  ring,  and  some  of  the  inhabitants  in  that  part  of  the 
town  called  Wethersfield  lane,  ran  out  of  their  houses,  thinking  they 
were  about  to  fall. 

21.  Edmonson^ 8  Revolving  Magnet. — In  the  notice  published  in 
ear  last  No.  of  the  revolving  electro-magnetic  machine  of  Mr.  Dav- 
enport, we  forgot  to  mention  that  of  Mr.  Edmonson,  of  Baltimore, 
which  was  figured  and  described  in  Vol.  26,  at  p.  205,  of  this  work, 
1%  which  the  reader  is  referred. 

22.  Electro-^nagnetic  Machine  of  Davenport  fy  Cook. — ^We  are 
informed  that  they  have  constructed  a  seven  inch  wheel,  with  two 
tiers  of  magnets  in  the  revolving  part,  or  four  crosses,  which  will  be 
applied  to  a  turning  lathe,  and  will  raise  over  one  hundred  lbs.  from 
the  floor.  They  find  sulphate  of  copper  forms  the  best  excitant  for 
the  battery,  with  which  the  machine  will  run  a  long  time,  without  ex- 
j)osing  the  battery  to  the  atmosphere,  or  heating  the  same  too  much. 

We  have  not  received  any  drawings  or  other  illustrations,  regarding 
ihis  machine,  as  was  intimated  in  the  report  in  our  last  number,  that 
we  might  now  present  to  our  readers.  We  understand  the  proprie- 
tors are  not  yet  ready. 

23fc  Oeological  Survey  of  Connecticut. — ^The  Report  of  Prof. 
Shepabd  on  the  Economical  and  Scientific  Mineralogy  of  the  State, 
is  now  in  press  in  this  city,  and  will  shortly  be  published  in  accord- 
ance with  the  resolution  of  the  General  Assembly  at  its  recent  session 
in  Hartford.  The  publication  of  the  Geological  Report  is  deferred 
until  another  year,  in  order  to  enable  Dr.  Percital,  the  commis- 
sioner to  whom  this  part  of  the  survey  was  entrusted,  to  complete 
the  necessary  examinations. 

24.  Asia  Minor. — M.  Texier,  in  his  summary  account  of  the 
geological  construction  of  Asia  Minor,  describes  the  Black  Sea,  of 
which  it  has  hitherto  been  supposed  that,  in  consequence  of  some 
violent  shock,  its  waters  opened  a  passage  for  themselves,  and  in  so 
doing  caused  the  deluge  of  Samotbracia ;  but  on  examining  the  two 
sides  of  the  Bosphorus,  M.  Texier  says,  they  are  of  such  different 
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strata,  that  they  never  can  hare  been  anited.  The  European  nde 
is  composed  entirely  of  trachyte  and  analogous  rocks,  and  the  Asiatie 
of  transition  limestone.  The  trachytes  have  t  blue  ground  wA 
white  crystals,  and  extend  in  width  d^  several  leagues  as  far  as  Bel- 
grade and  Kila.  If  the  Bosphorus  diminish,  as  reported,  it  is  proba- 
bly owing  to  the  effiision  of  the  trachytic  rocks  on  the  European 
side. — Aihenaumy  Mat/j  1837. 

25.  SUex. — M.  Turpin  has  submitted  the  silex  sent  from  Beriia 
by  M.  Ehrenberg,  to  microscopic  observation.  The  magnifying 
power  amounted  to  260,  and  thb  gentleman  found,  that  the  semi- 
opal  of  Berlin  is  a  conglomerate  of  a  number  of  siliceous  particles 
and  fragments  of  organic  remains,  the  color  of  which  varies  from 
transparent  white,  and  passes  through  yellow,  to  the  deepest  and 
most  opaque  brown.  M.  Turpin  recognized  four  diffisrent  bodies ; 
the  first  of  which  he  referred  to  the  genus  OaiUanetta  of  M.  Bory 
St.  Vincent,  or  Conferva  moniUfarmis;  the  second  he  conadered  as 
a  different  species  of  the  same  genus ;  •  the  third  was  a  mixture  of  ta- 
bular filaments,  divided  into  cells  at  rare  intervals,  and  remains  of  in- 
fusoria ;  the  fourth  was  not  organic,  but  served  as  a  basis  for  render- 
ing the  whole  solid.  The  SUex  pyromaque  of  Delitzsch,  is  much 
richer  in  organic  productions,  ofiTering  some  very  remarkable  forms, 
probably  belonging  to  the  eggs  of  Polypi. — lb. 

26.  Whiie  Race  of  •Silas. — M.  Guyon,  chief  surgeon  to  the 
African  army,  writes  to  M.  Dureau  de  la  Malle,  that  at  Bougia 
there  is  now  living,  a  woman  originally  from  the  interior,  supposed 
to  be  descended  from  the  white  tribe  of  Mount  Aureps.  She  ia  at 
most  twenty  six  or  twenty-eight  years  of  age,  of  very  agreeable 
physiognomy,  blue  eyes,  fair  hair,  beautiful  teeth,  and  has  a  very 
delicate  white  skin.  She  is  married  to  the  fmaun  of  the  mosques, 
Sidi  Hamed,  by  whom  she  has  three  children,  bearing  a  strong  re- 
semblance to  herself.  M.  Arago  observes,  that  these  white  people 
are  not  so  rare  in  that  part  of  the  world  as  might  be  supposed,  for 
when  be  was  going  from  Bougia  to  Algiers,  in  1808,  by  land,  he 
saw  women  of  all  ages  in  the  different  villages,  who  were  quite  vdiite, 
had  blue  eyes  and  fair  hair,  but  that  the  nature  of  his  journey  did  not 
permit  him  to  stop  and  ask  if  they  came  from  any  peculiar  tribe. — Jfb. 
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Notice  of  the  Electro-Magnetic  Machine  of  Mr.  Thomas  Davenport, 
of  Brandon,  near  Rutland,  Vermont. 

Many  years  have  passed  since  motion  was  first  produced  by  gal- 
vanic power.  The  dry  columns  of  De  Luc  and  Zamboni  caused 
the  vibration  of  delicate  pendulums  and  the  ringing  of  small  bells, 
ibr  long  periods  of  time,  even  several  years,  without  intermission. 

In  1819-20,  Prof.  Oersted,  of  Copenhagen,  discovered,  that  mag- 
netism was  evolved  between  the  poles  of  a  galvanic  battery.  Prof. 
Sweigger,  of  Halle,  Germany,  by  his  galvanic  multiplier,  succeeded 
in  rendering  the  power  manifest,  when  the  galvanic  battery  was  noth- 
ing more  than  two  small  wires,  one  of  copper  and  the  other  of  zinc, 
immersed  in  as  much  acidulated  water  as  was  contained  in  a  wine 
glass.'  The  power  thus  evolved  was  made  to  pass  through  many 
coDTolutiotts  of  insulated  wire,  and  was  thus  augmented  so  as  to 
deflect  the  magnetic  needle  sometimes  even  90^.  Prof.  Moll,  of 
Utretcht,  by  winding  insulated  wire  around  soft  iron,  imparted  to  it 
prodigbus  magnetic  power,  so  that  a  horse  shoe  bar,  thus  provided, 
and  connected  with  a  galvanic  battery,  would  lift  over  one  hundred 
pounds.  About  the  same  time,  Mr.  Joseph  Henry,  of  Albany,  now 
Prof.  Henry,  of  Princeton  College,  by  a  new  method  of  winding 
the  wire,  obtained  an  almost  incredible  magnetic  force,  lifting  six  or 
seven  hundred  pounds,  with  a  pint  or  two  of  liquid  and  a  battery  of 
corresponding  size ;  nor  did  he  desist,  until,  a  short  time  after,  he 
lifted  thousands  of  pounds,  by  a  battery  of  larger  size,  but  still  very 
small,  (1830.) 

This  gentleman  was  not  slow  to  apply  his  skill  to  the  generation 
of  motion,  and  a  successful  attempt  of  his  is  recorded  in  this  Journal, 
Yd.  XX.  p.  340.  A  power  was  thus  applied  to  the  movement  of  a 
machine,  by  a  beam  suspended  in  the  center,  which  performed  reg- 
ular vibrations  in  the  manner  of  a  beam  of  a  steam  engine.  This  is 
the  original  application  from  which  have  sprung,  or  at  least  to  which 
have  succeeded,  several  similar  attempts,  both  in  this  country  and  in 
Europe.  A  galvanic  machine  was  re|K)rted  to  the  British  Associa — 
tion  in  1835,  by  Mr.  McGauly,  of  Ireland,  and  he  has  renewed  his 
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statements  of  successful  experiments  at  the  late  meeting  at  Bristol. 
Mr.  Sturgeon,  of  Woolwich,  England,  also  reports  a  galvanic  ma- 
chine as  being  in  use  on  his  premises  for  pumping  water,  and  for 
other  mechanical  purposes.* 

But,  I  believe  that  Mr.  Davenport,  named  at  the  head  of  this  no- 
tice, has  been  more  successful  than  any  other  person  in  the  dis- 
coveryf  of  a  galvanic  machine  of  great  simplicity  and  efficiency. 
During  the  last  two  or  three  years,  much  has  been  said  of  this  dis- 
covery in  the  newspapers,  and  it  is  probable,  that  in  a  future  number 
of  this  Journal,  drawings  and  an  accurate  description  of  the  machine 
may  be  given.  Having  been  recently  invited  to  examine  a  working 
model,  in  two  varieties  of  form,  and  to  report  the  result,  I  shall  now 
attempt  nothing  more  than  a  general  description,  such  as  may  render 
intelligible  the  account  I  am  to  give. 

1  •  The  Rotary  Machine^  composed  of  revolving  electro-magneiSj 
toithfived  permanent  magnets. 

This  machine  was  brought  to  New  Haven  March  16,  1837,  by 
Mr.  Israel  Slade,  of  Troy,  N.  Y.,  and  by  him  set  in  motion  for  my 
examination.  The  moving  part  is  composed  of  two  iron  bars  placed 
horizontally,  and  crossing  each  other  at  right  angles.  They  are  both 
five  and  a  half  inches  long,  and  they  are  terminated  at  each  end  by 
a  segment  of  a  circle  made  of  soft  iron  ;  these  segments  are  each 
three  inches  long  in  the  chord  line,  and  their  position,  as  they  are 
suspended  upon  the  ends  of  the  iron  bars,  is  horizontal. 

This  iron  cross  is  sustained  by  a  vertical  axis,  standing  with  its 
pivot  in  a  socket,  and  admitting  of  easy  rotation.  The  iron  cross 
bars  are  wound  with  copper  wire,  covered  by  cotton,  and  they  are 
made  to  form,  at  pleasure,  a  proper  connexion  with  a  small  circular 
battery,  made  of  concentric  cylinders  of  copper  and  zinc,  which  can 
be  immersed  in  a  quart  of  acidulated  water.  Two  semicircles  of 
strongly  magnetized  steel  form  an  entire  circle,  interrupted  only  at 
the  two  opposite  poles,  and  within  this  circle,  which  lies  horizontally, 
the  galvanized  iron  cross  moves  in  such  a  manner  that  its  iron  seg- 
ments revolve  parallel  and  very  near  to  the  magnetic  circle,  and  in  the 
same  plane.  Its  axis  at  its  upper  end,  is  fitted  by  a  horizontal  cog* 
wheel  to  another  and  larger  vertical  wheel,  to  whose  horizontal  axis, 

•  Sturgeon's  Annals  of  Electricity,  Magnetism,  &c.  No.  1,  Vol.  1.  October, 
18S6. 

t  Mr.  Davenport  appears  to  have  been  strictly  the  inventor  of  a  method  of  ap- 
plying galvanism  to  produce  rotary  motion. 
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weight  is  attached  and  raised  by  the  winding  of  a  rope.  As  soon  as 
the  small  battery,  destined  to  generate  the  power,  is  properly  con- 
nected with  the  machine,  and  duly  excited  by  diluted  acid,  the  mo- 
tion begins,  by  the  horizontal  movement  of  the  iron  cross,  with  its 
circular  segments  or  flanges.  By  the  galvanic  connection,  these 
crosses  and  their  connected  segments  are  magnetized,  acquiring  north 
and  south  polarity  at  their  opposite  ends,  and  being  thus  subjected  to 
the  attracting  and  repelling  force  of  the  circular  fixed  magnets,  a 
rapid  horizontal  movement  is  produced,  at  the  rate  of  two  hundred 
to  three  hundred  revolutions  in  a  minute,  when  the  small  battery  was 
used,  and  over  six  hundred  with  a  calorimotor  of  large  size.  The 
rope  was  wound  up  with  a  weight  of  fourteen  pounds  attached,  and 
twenty  eight  pounds  were  lifted  from  the  floor.  The  movement  is 
instantly  stopped  by  breaking  the  connexion  with  the  battery,  and 
then  reversed  by  simply  interchanging  the  connexion  of  the  wires  of 
the  battery  with  those  of  the  machine,  when  it  becomes  equally  rapid 
in  the  opposite  direction. 

The  machine,  as  a  philosophical  instrument,  operates  with  beauti- 
ful and  surprising  eflfect,  and  no  reason  can  be  discovered  why  the 
motion  may  not  be  indefinitely  continued.  It  is  easy  to  cause  a  very 
gradual  flow  of  the  impaired  or  exhausted  acid  liquor  from,  and  of 
fresh  acidulated  water  into,  the  receptacle  of  the  battery,  and  when- 
ever the  metal  of  the  latter  is  too  much  corroded  to  be  any  longer 
efllcient,  another  battery  may  be  instantly  substituted,  and  that  even 
before  the  connexion  of  the  old  battery  is  broken.  As  to  the  energy 
of  the  power,  it  becomes  at  once  a  most  interesting  inquiry,  whether 
it  admits  of  indefinite  increase  ?  To  this  inquiry  it  may  be  replied, 
^at  provided  the  magnetism  of  both  the  revolving  cross  and  of  the 
fixed  circle  can  be  indefinitely  increased,  then  no  reason  appears 
why  the  energy  of  the  power  cannot  also  be  indefinitely  increased. 
Now,  as  magnets  of  the  common  kind,  usually  called  permanent  mag- 
nets, find  their  limits  within,  at  most,  the  power  of  lifting  a  few  hun- 
dred pounds,  it  is  obvious  that  the  revolving  galvanic  magnet  must,  in 
its  efficiency,  be  limited,  by  its  relation  to  the  fixed  magnet.  But  it 
is  an  important  fact,  discovered  by  experience,  that  the  latter  is  soon 
impaired  in  its  power  by  tbe  influence  of  the  revolving  galvanic  mag- 
net, which  is  easily  made  to  surpass  it  in  energy,  and  thus,  as  it  were, 
to  overpower  it.  It  is  obvious,  therefore,  that  the  fixed  magnet,  as 
well  as  the  revolving,  ought  to  be  magnetized  by  galvanism,  and  then 
there  b  every  reason  to  believe  that  the  relative  equality  of  the  two, 
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aod  of  course  ibeir  relative  energy,  may  be  permaoeotly  supported, 
and  even  carried  to  an  extent  mucb  greater  than  has  been  hitherto 
attained. 

2.  Rotating  Machine,  compoicd  entirely  of  electro^magnets^  both 
in  its  fired  and  revolving  members. 

A  machine  of  this  construction  has  been,  this  day,  March  29, 
1837,  exhibited  to  me  by  Mr.  Thomas  Davenport  himself,  who  came 
from  New  York  to  New  Haven  for  that  purpose. 

It  is  the  same  machine  that  has  been  already  described,  except 
that  the  exterior  fixed  circle  is  now  composed  entirely  of  electro- 
magnets. 

The  entire  apparatus  is  therefore  constructed  of  soft  unmagnetic 
iron,  which  being  properly  wound  with  insulated  copper  wire,  is  mag- 
netized in  an  instant,  by  the  power  of  a  very  small  battery. 

The  machine  is  indeed  the  identical  one  used  before,  except  that 
the  exterior  circle  of  permanent  magnets  is  removed  and  in  its  place 
is  arranged  a  circle  of  soft  iron,  divided  into  two  portions  to  form 
the  poles. 

These  semicircles  are  made  of  hoop  iron,  one  inch  in  width,  and 
one  eighth  of  an  inch  in  thickness.  They  are  wound  with  copper 
wire  insulated  by  cotton — covering  about  ten  inches  in  length  on  each 
semicircle  and  returning  upon  itself,  by  a  double  winding,  so  as  to 
form  two  layers  of  wire,  making  on  both  semicircles  about  one  thou- 
sand and  five  hundred  inches. 

The  iron  was  not  wound  over  the  entire  length,  of  one  of  the  steel 
semicircles ;  but  both  ends  were  left  projecting,  and  being  turned  in- 
ward, were  made  to  conform  to  the  bend  of  the  other      ^^^o^^ 
part,  as  in  the  annexed  figure,  which  is  intended  to  J^     ^V^* 
represent  one  of  them ;  each  end  that  is  turned  inward  ^  ^ 

and  not  wound  is  about  one  third  of  the  length  of  the  semicircle. 
These  semicircles  being  thus  fitted  up,  so  as  to  become,  at  pleasure, 
galvanic  magnets,  were  placed  in  the  same  machine  that  has  been 
already  described,  and  occupied  the  same  place  that  the  permanent 
steel  magnets  did  before.  The  conducting  wires  were  so  arranged, 
that  the  same  current  that  charged  the  magnets  of  the  motive  wheel, 
charged  the  stationary  ones,  placed  around  it,  only  one  battery  being 
used.  It  should  be  observed,  that  the  stationary  galvanic  magnets 
thus  substituted  for  the  permanent  steel  ones,  were  only  about  half 
the  weight  of  the  steel  magnets.  This  modification  of  the  gahranic 
magnet,  is  not  of  course  the  best  form  for  efiiciency ;  this  was  used 
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merely  to  try  the  priociple,  and  this  construction  may  be  superseded 
by  a  different  and  more  efficient  one.  But  with  this  arrangement, 
and  notwithstanding  the  imperfection  of  the  mechanism  of  the  ma* 
chine — when  the  battery,  requiring  about  one  quart  of  diluted  acid  to 
immerse  it,  was  attached,  it  lifted  16  lbs.  very  rapidly,  and  when  the 
weight  was  removed,  it  performed  more  than  600  revolutions  per 
minute. 

So  sensible  was  the  machine  to  the  magnetic  power,  that  the  im- 
mersion of  the  battery  one  inch  into  the  acidulated  water,  was  suffi- 
cient to  give  it  rapid  motion,  which  attained  its  maximum,  when  the 
battery  was  entirely  immersed.  It  appeared  to  me  that  the  machine 
had  more  energy  with  the  electro-magnets,  than  with  those  that  were 
permanent,  for  with  the  smallest  batteiy,  whose  diameter  was  three 
jQches  and  a  half — its  height  five  inches  and  a  half,  and  the  number 
of  concentric  cylinders  three  of  copper  and  three  of  zinc,  the  instru- 
ment manifested  as  great  power  as  it  had  done  with  the  largest  batte-. 
ries,  and  even  with  a  large  calorimeter,  when  it  was  used  with  a  per- 
manent instead  of  a  galvanic  magnet.  With  the  small  battery  and 
with  none  but  electro  or  galvanic  magnets,  it  revolved  with  so  much 
energy  as  to  produce  a  brisk  breeze,  and  powerfully  to  shake  a  large 
table  on  which  the  apparatus  stood. 

Although  the  magnetization  of  both  the  stationary  and  revdving 
magnets  was  imparted  by  one  and  the  same  battery,  the  magnetic 
power  was  not  immediately  destroyed  by  breaking  the  connexion  be- 
tween the  battery  and  the  stationary  magnet ;  for,  when  this  was  done, 
the  machine  still  performed  its  revolutions  with  great,  although  di- 
minished energy ;  in  practice  this  might  be  important,  as  it  would 
give  time  to  make  changes  in  the  apparatus,  without  stopping  the 
movement  of  the  machine. 

It  has  been  stated  by  Dr.  Ritchie,  in  a  late  number^  of  the  London 
and  Edinb.  Phil.  Magazine,  that  electro-magnets  do  not  attract  at  so 
great  a  distance  as  permanent  ones,  and  therefore  are  not  well  adapt- 
ed for  producing  motion.  On  this  point  Mr.  Davenport  made  the 
folfewing  experiment,  of  which  I  was  not  a  witness,  but  to  which  I 
give  full  credit,  as  it  was  reported  to  me  by  Mr.  Slade,  in  a  letter 
dated  New  York,  March  24,  1837. 

Mr.  Davenport  suspended  a  piece  of  soft  iron  with  a  long  piece 
of  twine,  and  brought  one  pole  of  a  highly  charged  steel  nuignet 

C  I    ■  ■  — — — —  

♦  January,  1837. 
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withio  the  attracting  distance,  that  is,  the  distance  at  which  the  iron 
was  attracted  to  the  magnet ;  bj  measurement,  it  was  found  that  the 
steel  magnet  attracted  the  iron  one  inch  and  one  fourth.  A  galvanic 
magnet  was  next  used  of  the  same  lifting  power,  and  consequently  of 
much  less  weight ;  the  attracting  distance  of  this  magnet  was  found 
to  be  one  inch  and  three  fourths,  shewing  a  material  gain  in  favor  of 
the  galvanic  magnet.  Mr.  Slade  inquires,  "  has  Mr.  Ritchie's  mag- 
net been  so  constructed  as  to  give  a  favorable  trial  to  this  principle?''* 
Mr.  Davenport  informs  me  that  each  increase  in  the  number  of  wires 
has  been  attended  with  an  increase  of  power. 

Conclusions. 

1.  It  appears  then,  from  the  facts  stated  above,  that  electro-mag- 
netism is  quite  adequate  to  the  generation  of  rotary  motion. 
^     2.  That  it  is  not  necessary  to  employ  permanent  magnets  in  any 
'  part  of  the  construction,  and  that  electro-magnets  are  far  preferable, 
not  only  for  the  moving  but  for  the  stationary  parts  of  the  machine* 

3.  That  the  power  generated  by  electro-magnetism  may  be  indefi- 
nitely prolonged,  since,  for  exhausted  acids,  and  corroded  metals, 
fresh  acids  and  batteries,  kept  always  in  readiness,  may  be  substituted, 
even  without  stopping  the  movement. 

4.  That  the  power  may  be  increased  beyond  any  limit  hitherto 
attained,  and  probably  beyond  any  which  can  be  toiih  certainty  assign- 
ed,— since,  by  increasing  all  the  members  of  the  apparatus,  due  ref- 
erence being  had  to  the  relative  proportionate  weight,  size,  and  form 
of  the  fixed  and  movable  parts — to  the  length  of  the  insulated  wires 
and  the  manner  of  winding  them — and  to  the  proper  size  and  con- 
struction of  the  battery,  as  well  as  to  the  nature  and  strength  of  the 
acid  or  other  exciting  agent,  and  the  manner  of  connecting  the  battery 
with  the  machine,  it  would  appear  certain,  that  the  power  must  be 
increased  in  some  ratio  which  experience  must  ascertain. 

5.  As  electro-magnetism  has  been  experimentally  proved  to  be 
sufficient  to  raise  and  sustain  several  thousands  of  pounds,  no  reason 
can  be  discovered  why,  when  the  acting  surfaces  are,  by  skillful  me- 
chanism, brought  as  near  as  possible,  without  contact,  the  continued 
exertion  of  the  power  should  not  generate  a  continued  rotary  move- 


«  This  question  I  am  not  able  to  answer,  as  I  have  not  seen  any  account  of  the 
apparatus  or  of  the  experiment,  but  only  of  the  result. 
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meoty  of  a  degree  of  energy  inferior  indeed  to  that  exerted  in  actual 
contact,  but  still  nearly  approximating  to  it. 

6.  As  the  power  can  be  generated  cheaply  and  certainly — as  it 
can  be  continued  indefinitely— as  it  has  been  very  greatly  increased 
by  very  simple  means — as  we  have  no  knowledge  of  its  limit,  and 
may  therefore  presume  on  an  indefinite  augmentation  of  its  energy, 
it  is  much  to  be  desired,  that  the  investigation  should  be  prosecuted 
with  zeal,  aided  by  correct  scientific  Jcnowledge^  by  mechanical  skiUf 
and  by  ample  funds.  It  may  therefore  be  reasonably  hoped,  that 
science  and  art,  the  handmaids  of  discovery,  will  both  receive  from 
this  interesting  research,  a  liberal  reward. 


Science  has  thus,  most  unexpectedly,  placed  in  our  bands  a  new 
power  of  great  but  unknown  energy. 

It  does  not  evoke  the  winds  from  their  caverns ;  nor  give  wings  to  i 
water  by  the  urgency  of  heat ;  nor  drive  to  exhaustion  the  muscu- 
lar power  of  animals ;  nor  operate  by  complicated  mechanism ;  nor 
accumulate  hydraulic  force  by  damming  the  vexed  torrents;  nor  sum- 
mon any  other  form  of  gravitating  force;  but,  by  the  simplest  means — 
the  mere  contact  of  metallic  surfaces  of  small  extent,  with  feeble 
chemical  agents,  a  power  every  where  dififused  through  nature,  but 
generally  concealed  from  our  senses,  is  mysteriously  evolved,  and  by 
circulation  in  insulated  wires,  it  is  still  more  mysteriously  augmented, 
a  thousand  and  a  thousand  fold,  until  it  breaks  forth  with  incredible 
energy ;  there  is  no  appreciable  interval  between  its  first  evolution 
and  its  full  maturity,  and  the  infant  starts  up  a  giant. 

Nothing  since  the  discovery  of  gravitation  and  of  the  structure  of 
the  celestial  systems,  is  so  wonderful  as  the  power  evolved  by  gal- 
vanism ;  whether  we  contemplate  it  in  the  muscular  convulsions  of 
animals,  the  chemical  decompositions,  the  solar  brightness  of  the  gal- 
vanic light,  the  dissipating  consuming  heat,  and,  more  than  all,  in  the 
magnetic  energy,  which  leaves  far  behind  all  previous  artificial  accu- 
mulations of  this  power,  and  reveals,  as  there  is  full  reason  to  be-* 
lieve,  the  grand  secret  of  terrestrial  magnetism  itself. 

B.  S. 

New  Haven,  March  31, 1837. 
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8  ElecirO'jyjagneiic  Machine. 

Claim  of  Thomas  Davenport. 

In  the  words  of  the  patent,  taken  out,  this  invention  ^^  consists  in 
applying  magnetic  and  electro-magnetic  power  as  a  moving  principle 
for  machinery,  in  the  manner  described,  or  in  any  other  substantially 
the  same  in  principle." 

"Mr.  Davenport  first  saw  a  galvanic  magnet  in  December,  1833, 
and  from  the  wonderful  effects  produced  by  suspending  a  magnet  of 
150  lbs.  from  a  small  galvanic  battery,  he  immediately  inferred, 
without  any  knowledge  of  the  theory  or  the  experiments  of  others, 
that  be  could  propel  machinery  by  galvanic  magnetism.  He  pur- 
chased the  magnet  and  produced  his  first  rotary  motion  in  July,  1834. 
In  July,  1835,  he  submitted  his  machine  to  Prof.  Henry,  of  Prince- 
ton, New  Jersey,  also  without  any  knowledge  of  Prof.  Henry's  ex- 
periments in  producing  a  vibratory  motion.  From  this  gentleman  be 
'received  a  certificate,  testifying  to  the  originality  and  importance  of 
the  invention." 

Mr.  Davenport  is,  by  occupation,  a  blacksmith,  with  only  a  com- 
mon education,  but  with  uncommon  intelligence ;  his  age  about  thirty 
five.  Mr.  Ransom  Cook,  of  Saratoga  Springs,  is  associated  with 
Mr.  Davenport,  and  has  rendered  essential  service  by  the  improve- 
nients  he  has  made  in  the  machine,  and  by  his  assistance  in  bringing 
the  subject  before  the  public  in  the  most  efifectual  way.  Arrange- 
ments have  been  made  to  take  out  the  patent  in  Europe. 

P.  S.  The  proprietors  are  constructing  a  machine  of  seven  inches 
in  diameter,  and  also  one  of  two  feet  in  diameter.  Galvanic  mag- 
nets will  be  used  as  the  moving  and  stationary  magnets  of  each. 
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Abt.  I. — Examination  of  the  Theory  of  a  Remting  Medium^  in 
which  it  is  assumed  that  the  Planets  and  Comets  of  our  System 
are  moved;  by  R.  W.  Haskins,  of  Buffalo,  N.  Y. 

In  all  ages^  when  astronomy  has  been  cultivated,  the  opinion 
«eems  to  have  been  entertained,  in  some  one  or  more  of  its  numer- 
ous fonps  and  modiGcations,  that  the  regions  around  us,  beyond  our 
atmosphere,  and  to  an  indeGnite  extent,  are  supplied  with  a  rare, 
invisible  medium,  of  unknown  composition  and  character,  in  which 
til  the  bodies  of  our  solar  system,,  and  perhaps  the  bodies  of  all  ^ 
other  systems  also,  in  executing  the  several  motions  assigned  them, 
are  necessitated  to  move*  To  this  substance  the  name  of  ether  has 
usually  been  applied ;  and  by  this  name  we  propose  to  designate 
it,  while  we  examine  into  its  history,  the  evidences  of  its  existence, 
and  its  effects.  The  period  at  which  this  celestial  ether  was  intro- 
duced into  the  science  of  astronomy,  no  less  than  the  race  of  people 
by  whom  it  was  effected,  is  probably  beyond  the  reach  of  inquiry : 
we  know  only  that  in  the  most  remote  periods  of  the  history  of  that 
science,  we  find  it  constituting  a  prominent  part  of  the  celestial 
mechanism.  The  Bramins,  of  India,  whose  astronomical  tables, 
constructed  more  than  three  thousand  years  before  the  Christian 
ersLf  are  still  preserved  to  us,(l)  assumed  its  existence,  and  figura- 
tively supposed  the  stars  to  move  themselves  therein,  in  a  manner 

(1)  Bailly,  Traite  de  rAstronomie  Indienne  et  OrieDtale:  Prof.  PUjrfair's 
works,  articles  Astronomy  of  the  Bramins,  and  Trigonometry  of  do. ;  Hatton't 
Hiitory  of  Algebra,  and  Rev.  S.  Vince's  complete  System  o(  Astronomy,  Vol.  2, 
p.  953. 
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sirailar  to  the  movemeot  of  fish  id  water. (2)  The  name  by  which 
it  was  known  to  them  is  aJcash ;  and  Mr.  Dow,  in  his  dissertation 
upon  the  religion  of  the  Bramins,  defines  it  to  be  '^  a  celestial  ele- 
menty  pure  and  impalpable,  in  which  the  planets  tpove."  "  This 
element/'  he  continues,  '<  according  to  Bedang,  oflfers  no  resistance ; 
80  that  the  planets  have  moved  uninterruptedly  therein,  from  their 
first  impulsion  which  they  received  from  the  hand  of  Brama ;  and 
they  will  not  be  arrested  until  the  moment  when  be  shall  seize  them 
in  the  midst  of  their  course."(3)  The  Chaldeans,  also,  held  this 
opinion,  and  in  the  figurative  language  of  the  East  were  wont  to 
represent  the  planets,  including  the  sun,  the  earth  and  the  moon,  as 
vessels  moving  therein,  and  suited  to  such  navigation. (4)  Albazen, 
an  Arabian  optician  of  the  eleventh  century,  taught  the  existence  of 
Wher,  which  he  designated  "  the  substance  of  heaven,"  and  he  sup- 
fMsed  it  situated  beyond,  and  diflfering  in  character  from,  our  atmos- 
pbere.(5)  Tycho  Brahe  reinstated  the  ether  of  the  ancients  in  all 
its  rights.  But  though  he  regarded  it  as  existent,  he  denied  to  it 
the  power  of  causing  refraction,  which  he  attributed  solely  to  the 
grosser  vapours  of  our  atmosphere.  Whatever  may  be  the  difierencc 
in  the  natures  of  these  two  fluids,  says  he,  the  atmosphere  so  dimin* 
iahes  in  density  upward,  that  at  the  point  where  it  touches  the  ether 
k  diflTers  little  from  it.(6)  Kepler,  in  following  the  crowd  who  bad 
gone  before  him,  revived  this  theory,  in  his  day,  and  turned  the 
^bslance  in  question  to  good  account  in  framing  some  of  the  absurd 
theories  which  he  put  forth,  along  with  his  immortal  discoveries. 
In  seeking  the  origin  of  comets,  he  supposed  them  native  inhabit- 
ants of  this  ether,  as  fishes  are  of  the  waters  of  the  earth ;  and  that 
Crod  created  them  to  inhabit  the  immense  spaces  of  the  universe, 
B8  he  did  whales  and  other  monsters  to  people  the  vast  solitudes  of 
the  oceala.  The  sombre  and  bloody  appearance  which  the  sun 
sometimes  exhibits  he  attributed  to  a  coagulation  of  the  ether ;  and 
when  these  appearances  ceased,  that  result  was  produced  by  a  col- 
lection of  the  grosser  portions,  which  had  disturbed  its  transparency, 
and  their  conversion  into  comets.(7) 


(2)  Bailly,  Histoire  de  rAslronomie  Ancienne,  p.  115. 

(3)  Bailly,  Traite  de  rAslronomie  Indienne  et  Orienlale,  p.  306.    The  work  of 
Mr.  Dour  we  have  not  seen. 

(4)  Bailly,  Histoire  de  l' Astronomic  Ancienne,  p.  139. 

(5)  Bailly,  Hisioire  de  TAstronomie  Moderne,  tome  1,  p.  238. 

.     (6)  Ibid,  tome  1,  p.  404.  (7)  Ibid,  tome  2,  p.  124. 
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.  Through  the  long  period  of  time  embraced  by  these  references, 
we  see  the  existence  of  this  fluid  matter  every  where  accredited ; 
yet  so  vague  and  iudefinite  do  all  ideas  respecting  it  appear  to  have 
been,  that  rigid  investigation  of  its  character  or  necessity  seems  to 
have  been  quite  neglected ;  and  even  its  practical  utility,  so  far  as 
we  know,  was  but  very  limitedly  considered.  But  we  are  now  to 
enter  upon  a  new  era,  and  that  a  vpry  important  one,  in  the  history 
of  this  fluid ;  for  we  are  to  see  it  elevated  from  the  subordinate  sta- 
tion hitherto  assigned  it,  to  that  of  a  primary  agent  in  carrying  out 
the  great  motions  of  the  universe.  This  application  was  the  oflf- 
spring  of  the  genius  of  Descartes.  The  conception  was  a  sublime 
one  which  dared  to  identify  the  law  of  the  general  movement  of 
the  universe,  with  that  of  the  movement  of  terrestrial  bodies :  and 
this  is  due  to  Descartes.  His  vortices  are  a  bad  explanation  of 
gravity  and  of  the  system  of  the  worid,  but  they  are  mechanical. 
He  discovered  that  the  same  mechanism  moved  bodies  in  the  celes- 
tial spaces  and  at  the  surface  of  the  earth ;  and  if  be  was  not  able 
to  seize  this  mechanism,  we  should  not  forget  that  thjs  new  and 
sublime  thought  was  of  his  conception.(8)  According  to  thb  phi* 
loBopher  "  matter,  possessed  only  of  the  properties  of  extension,  im- 
penetrability and  inertia,  was  supposed  to  fill  all  space,  and  its  parts, 
both  great  and  small,  to  be  endued  with  motion  in  an  infinite  variety 
of  directions.  From  the  combination  of  these,  the  rectilineal  motioq 
of  the  parts  became  impossible ;  the  atoms  or  particles  of  matter 
were  continually  diverted  from  the  lines  in  which  they  had  beguq 
to  move ;  so  that  circular  motion  and  centrifugal  force  originated 
from  their  action  on  one  another.  Thus  matter  came  to  be  formed 
into  a  multitude  of  vortices,  differing  in  extent,  in  velocity  and  den- 
sity ;  the  more  subtile  parts  constituting  the  real  vortex,  in  which 
the  denser  bodies  float,  and  by  which  they  are  pressed,  though  not 
equally,  on  all  sides.  Thus  the  universe  consists  of  a  multitude  of 
vortices,  which  limit  and  circumscribe  one  another.  The  earth 
and  the  planets  are  bodies  carried  round  in  the  great  vortex  of  the 
solar  system ;  and  by  the  pressure  of  the  subtile  matter,  which  cir- 
culates with  great  rapidity,  and  great  centrifugal  force,  the  denser 
bodies,  which  have  less  rapidity,  and  less  centrifugal  force,  are 
forced  down  toward  the  sun,  the  centre  of  the  vortex.    In  like 


(8)  Bailly,  Histoire  de  rAstroDomie  Anciennei  Discours  P/eliminaire;  and 
Playfair  on  Mathematical  and  Physical  Science. 
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manner,  each  planet  is  itself  the  centre  of  a  smaller  vortex,  by  the 
subtile  matter  of  wbicb  tbe  phenomena  of  gravity  are  produced,  just 
as  with  us  at  the  surface  of  the  earth."(9)  In  this  system  of  phi- 
losophy, if  such  it  may  be  called,  the  agency  of  the  ether,  in  causing 
and  sustaining  the  planetary  motions,  is  indispensable ;  and  when  we 
consider  how  universal  was  tbe  belief,  by  all  teamed  and  scientifick 
men,  in  this  doctrine,  for  more  than  half  a  century,  we  find  a  ready 
excuse  for  the  opinion  of  the  less  informed  upon  the  subject.  For 
more  than  thirty  years  after  the  publication  of  Newton's  discoveries, 
this  absurd  doctrine  of  vortices  kept  its  ground  in  France,  Germany, 
and  in  the  universities  of  England  and  Scotland.  It  was  finally 
driven  out  of  the  Cambridge  University,  in  England,  by  a  friend  of 
Newton's  publishing,  in  1718,  an  edition  of  their  Cartesian  text 
book,  with  noteSf  embracing  the  truths  which  Newton  had  disclosed. 
These  gradually  undermined  tbe  doctrine  of  Descartes,  and  finally 
caused  its  expulsion.(lO)  This,  however,  was  a  work  of  time ;  and 
the  absurdities  in  question  were  not  generally,  or  even  in  any  con- 
siderable degree,  driven  from  the  colleges  and  learned  societies  of 
Europe,  before  about  the  year  1720.(11) 

When  the  errours  of  Descartes  were  finally  removed  from  tbe 
schools,  and  from  the  minds  of  philosophers,  tbey  gave  place  to  tbe 
Copemican  system  of  the  universe,  as  rigidly  demonstrated  by  New- 
ton, upon  the  basis  of  the  laws  of  Kepler.  By  this  system,  and  these 
demonstrations,  the  celestial  revolutions  are  shown  to  be  carried 
on  independently  of  all  assistance. from  the  ether;  and  the  agency 
of  that  fluid  was  consequently  no  longer  demanded.  But,  though 
thus  discarded  ifom  all  participation  in  planetary  motion,  a  belief  in 


(9)  Playfftir  on  Mathematical  and  Physical  Science,  part  1,  Sec.  4,  ArL  4. 

(10)  Ibid,  part  9,  Sec.  4. 

(11)  It  is,  then, no  more  than  aboat  one  hundred  and  seventeen  years  since  even 
the  learned  world  became  sane  upon  tbe  grand  outline,  alone,  of  the  celestial 
mechanism.  Three  of  the  colleges  of  onr  own  country  were  founded  prior  to 
that  date,  namely,  Harvard,  in  1638;  William  and  Mary,  in  1693;  and  Yale,  in 
1700.  At  that  early  period  of  our  history,  and  with  the  professors'  chairs,  in  these 
institutions,  generally  occupied  by  European  scholars,  we  can  hardly  suppose 
wide  deviations,  in  the  doctrines  taught,  from  the  received  opinions  in  Europe; 
and  consequently,  without  any  direct  proof  at  hand,  upon  this  point,  we  from  ne- 
cessity infer  that  the  New  World  has  just  claims  to  a  portion  of  whatever  of  re- 
nown or  reproach  may  rightfully  attach  to  the  inculcation  of  the  Cartedan  doe- 
trine  of  the  universe,  at  so  late  a  day ;  and  that,  for  a  period  of  eighty  years,  this 
was  gravely  taught  and  believed  at  one,  and  for  shorter  periods  at  two  other  of 
the  colleges  of  our  infant  country. 
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the  existence  of  this  fluid  was  still  retained  by  Newton,  who  sought 
to  employ  it  in  a  new  capacity.  *^  And  now  we  might  add  some- 
thing concerning  a  certain  most  subtile  spirit,  which  pervades  and 
lies  bid  in  all  gross  bodies ;  by  the  force  and  action  of  wbieh  spirit, 
the  particles  of  bodies  mutually  attract  one  another  at  near  distances, 
and  cohere  if  contiguous;  and  electrick  bodies  operate  to  greater  dis- 
tances, as  well  repelling  as  attracting  the  neighbouring  corpuscles ; 
and  light  is  emitted,  reflected,  refracted,  inflected,  and  heats  bod- 
ies."(IS)  He  furthermore  supposed  that  this  substance  is  spread 
through  all  the  heavens ;  and  when  for  lack  of  demonstration,  un- 
certainty arose  in  his  mind,  he  thus  queried :  ^'Is  not  this  mediumi 
much  rarer  within  the  dense  bodies  pf  the  sun^  stars,  planets  and 
comets,  than  in  the  empty  celestial  spaces  between  them  ?  And  in 
passing  from  them  to  great  distances,  doth  it  not  grow  denser  and 
denser  perpetually,  and  thereby  cause  the  gravity  of  those  great 
bodies  towards  one  another,  and  of  their  parts  towards  the  bodies ; 
every  body  endeavouring  to  go  from  the  denser  parts  of  the  medium 
towards  the  rarer?"(13) 

In  1762  the  Academy  of  Sciences,  of  Paris,  proposed,  for  a  prize, 
the  question,  *^  Do  the  planets  revolve  in  a  medium  of  which  the 
resistance  produces  a  sensible  effect  upon  their  movements  ?"  For 
this  prize  M.  Tabhe  Bossut  was  the  successful  competitor.  His  cal- 
culations showed  him  that  the  effect  of  resistance,  ofiered  to  the 
planets,  would  be  to  diminish  the  axis  of  their  orbits,  and  conse- 
quently to  shorten  their  periods  of  revolution.  An  acceleration  in 
the  movements  of  the  moon  had  been  observed,  which  was  without 
explanation,  and  on  applying  his  reasonings  to  the  motions  of  this 
planet  he  satisfied  himself  that  the  observed  acceleration  was  due  to 
the  resistance  of  ether,  encountered  by  the  moon,  in  traversing  her 
orliit.  The  sum  of  that  resistance  he  measured ;  and  this  theory 
being  equally  applicable  to  all  the  planets,  he  extended  it  to  them 
all,  and  subjected  each  to  the  resisting  influence  of  the  ether.  (14) 

The  tails  of  comets  were  objects  of  early  attention ;  and  it  was 
remarked,  both  by  Fracoutor  and  Apian^  that  the  tail  of  the  comet 


(Id)  Newton's  Mathematical  Principles  of  Natural  Philosophy,  yol.  %  p.  393. 
The  copy  of  Newton  to  which  all  references  in  this  article  are  made  is  the  Eng- 
lish translation,  by  Andrew  Motte,  12  mo.  edition,  in  two  vols.  London,  1729. 

(13)  Newton's  Opticks,  third  edition,  London,  1721,  p.  325. 

(14)  Bailly,  Histoire  de  TAstronomie  Modeme,  tome  3,  p.  237;  and  Booiat,  Hia- 
toire  des  Math^matiques,  tome  2,  p.  409. 
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of  1531,  and  those  of  two  subsequeot  ooes,  were  all  directed  op- 
potite  to  the  sun.{  1 5)  Pingre  subsequently  supposed  that  tbese  tails 
are  formed  of  the  most  subtile  portions  of  the  comet's  atmosphere, 
greatly  rarefied  by  the  suo,  and  driven  to  the  side  opposite  the 
iit»,  by  the  resistance  of  the  ether ;  aided,  perhaps,  by  the  solar 
rays.  (16)  This  direction  of  comets'  tails,  as  laid  down  by  Fracastor 
and  Apian,  seems  to  have  been  very  universally  adopted.  NewUm 
says  the  taik  of  c6mets  arise  from  their  heads,  and  tend  towards 
the  parts  opposite  to  the  sun.(17)  Bailly  adopts  the  same  opinion, 
in  strong  language,  namely,  that  the  tails  are  always  opposite  the 
9un.(18)  Delambre  is  equally  unreserved.  He  says  the  tail  of  a 
comet  is  always  opposite  the  sun,  or  in  prolongation  of  the  radius 
vector  of  the  sun  and  the  comet.  (19)  Laplace  calls  them  trains  of 
vapour,  always  situated  on  the  other  side  of  the  heads  of  comets,  rel- 
atively to  the  sun.(20)  Vinee  says  comets  are  surrounded  by  a 
dense  atmos(>here,  and  from  the  side  opposite  the  sun  they  send 
forth  a  tail.(21)  Bonnycastle  denominates  them  fiery  tails,  which 
continually  issue  from  that  side  of  the  comets  which  is  farthest  from 
the  sun.(32)  Brewster  states  that  when  a  comet  is  near  its  peri- 
faelion,  it  is  accompanied  with  a  tail  or  train  of  light,  directly  oppo- 
site the  sun.(23)  Morse  avows  that  comets  are  usually  attended  with 
a  long  train  of  light,  always  opposite  to  the  sun.(24)  Prof  Farrar, 
of  Harvard,  describes  the  trains,  and  adds,  their  direction  is  always 
opposite  to  the  sun. (25)  The  younger  Herschel  describes  the  nu- 
cleus, and  adds  that  from  the  head,  and  in  a  direction  opposite  to 
that  in  which  the  sun  is  situated  from  the  comet,  appear  to  diverge 
two  streams  of  light,  constituting  the  tail. (26)  Sustained  by  the 
high  standing  and  great  numerical  force  of  these  authorities,  the  po- 
sition here  assumed  has  quite  regularly  found  credence  and  a  place 

<(15)  Delambre,  Histoire  de  rAstrooomie  da  Moyen  Age,  p.  390  et  393. 
«(16)  Delambre,  Histoire  de  TAstroDomie  da  Dix  Huiti^me  Si^9le,  p.  680. 
The  work  of  Pingr6,  namely,  Comitograpkie^  we  have  not  seen. 

(17)  Math.  Prin.  of  Nat.  Phil,  (vide  note  12,)  vol.  2,  p.  364. 

(18)  Histoire  de  TAslronomie  Modeme,  tome  2,  p.  549. 

(19)  Astronomie  Theorique  et  Practique,  tome  3,  p.  401. 

(20)  Syst6me  da  Monde,  p.  128. 

(21)  Complete  System  of  Astronomy,  vol.  1,  p.  444. 

(22)  An  Introdaction  to  Astronomy,  p.  44. 

(23)  Edinburgh  Encyclopedia. 

(24)  American  Universal  Greography,  vol.  l,p.  32. 

(25)  Cambridge  course  of  Natural  Philosophy,  fourth  part,  p.  306. 

(26)  A  treatise  on  Astronomy,  first  published  in  1833  ]  American  edition,  p.  284. 
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in  the  numerous  works  of  subordinate  authors ;  insomuch  that  we 
have  pretty  uniformly  recognized  it  in  the  elementary  works  upon 
astronomy  that  we  have  examined  in  the  English  ianguage.(27) 

The  cause  assigned  for  this  direction  of  comets'  trains,  by  Pingre^ 
namely,  the  resistance  of  the  ether,  appears  not  to  have  found  much 
favour  in  the  mindd  of  his  successors ;  consequently  we  find,  in  gen- 
eral, the  expression  employed,  namely,  "  impulsion  of  (he  sun^s 
ray*,"  to  denote  both  the  agent  and  the  manner  of  that  agent's  ac* 
tbn,  in  producing  this  result. 

Great  additional  impulse  has,  within  a  few  years,  been  given  to 
the  theory  of  a  resisting  medium  by  the  detailed  and  able  paper  of 
Prof.  Encke,  upon  the  observed  decrease  of  the  times  of  revolution 
of  the  comet  which  bears  the  name  of  that  astronomer.  This  pam- 
per has  been  translated  into  English,  and  is  more  or  less  extensively 
quoted  by  almost  every  writer  who  has  employed  his  pen  upon  ce- 
festial  motions,  since  the  date  of  its  appearance.  The  author  says : 
**  If  I  may  be  permitted  to  express  my  opinion  on  a  subject  which, 
for  twelve  years,  has  incessantly  occupied  me,  in  treating  which  I 
have  avoided  no  method,  however  circuitous,  no  kind  of  verification, 
in  order  to  reach  the  truth,  as  far  as  it  lay  in  my  power ;  I  can- 
not consider  it  otherwise  than  completely  established,  that  an  ex- 
traordinary correction  is  necessary  for  Pons'  [Encke's]  comet,  and 
equally  certain  that  the  principal  part  of  it  consists  in  an  increase  of 
the  mean  motion  proportionate  to  the  time."(28)  Dr.  Bowditch,  by 
reference  to  the  memoir  of  Encke,  supposes  the  existence  of  a  re- 
sisting medium  highly  probable,  as  there  disclosed,  in  the  motions  of 
Encke's  comet,  in  its  successive  appearances  between  the  years  1786, 
and  1829.(29)  Arago,  of  the  Royal  Observatory,  at  Paris,  in  an  es- 
^ay,  in  1832,  fully  recognizes  this  resistmg  medium,  on  the  author- 
ity of  Encke,  and  dwells  at  considerable  length  upon  its  effects.(80) 
M.  Gautier  assumes  that,  results  obtained  in  1828,  from  the  move- 
ment of  Eiucke's  comet,  accord  with  those  which  Encke  had  previ- 
ously procured,  and  which  induced  him,  (Encke,)  in  1823  tc^  sup- 
pose the  existence  of  a  medium  or  ethereal  fluid,  in  space,  of  which 
the  resistance,  acting  as  a  tangential  force  against  the  motion  of  the 
comet,  would  augment  the  power  of  the  sun,  and  shorten  the  period 

(27)  Some  of  the  recent  French  works,  of  a  similar  character,  constitate  ex- 
ceptions to  this  rule. 

(28)  Prof.  Encke's  Memoir,  as  quoted  in  the  American  Almanack,  1834. 

(29)  M^canique  C61cste,  (Bowditch,)  translator's  note,  vol.  3,  p.  678. 

(30)  Tract  on  Comets,  by  Arago,  translated  into  English,  by  Prof.  Farrar,  Bos- 
ton, 1832. 
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of  revoIutioD.(31)  The  younger  Herschel  refefs  to  Encke's  me* 
moir ;  admits  its  conclusions,  if  the  premises  shall  be  found  valid, 
and  adds :  ^<  accordingly,  (no  other  mode  of  accounting  for  the 
phenomenon  appearing,)  this  is  the  solution  proposed  by  Encke, 
and  generally  received."(32)  Mrs.  Somerville,  adverting,  also,  to 
Encke's  memoir,  deems  the  existence  of  resisting  ether  rendered 
**  all  but  certain,  within  a  few  years,  by  the  motion  of  comets ;"  and 
this  insinuated  negation  she  quite  recalls  some  eight  pages  afterwards, 
by  substituting  the  emphatick  words,  *^  which  puts  the  existence  of 
ether  beyond  a  doubt/'  The  same  pen  not  only  prophesies  that 
by  this  resistance,  comets  will  be  finally  precipitated  upon  the  sun, 
but  also  that  *^  the  same  cause  may  afiect  the  motions  of  the  planets, 
and  be  ultimately  the  means  of  destroying  the  solar  system."(33) 
Upon  this  memoir  of  Encke,  theological  arguments  have  been, 
founded,  having  for  their  object  to  prove  the  destruction  of  the  so- 
Jar  system,  through  the  agency  of  this  ether ;  and  so  certun  has 
that  result  been  considered,  upon  this  authority,  that  the  most  posi- 
tive forms  of  expression  have  been  employed  in  pointing  to  such  a 
consunruDation.(34) 

It  is  believed  that  we  have  assembled,  above,  the  leading  facts  and 
Arguments  upon  the  affirmative  of  the  position  of  a  resisting  medium 
to  the  planets,  so  far  as  to  embrace  all  that  is  requisite  and  necessary 
for  a  clear  understanding  and  subsequent  impartial  investigation  of 
the  question.  The  method  of  division  incident  to  this  arrangemoDt 
has  been  adopted  in  the  belief  that  such  arrangement  would  aflbrd 
a  view,  more  distinct  than  any  other,  of  the  entire  question.  We 
proceed,  then,  to  subject  the  several  positions  and  argunoents  to  ex- 
amination, in  the  order  of  their  occurrence. 

The  evidences,  if  any,  upon  which  the  Bramins  and  the  Chalde- 
ans (bunded  their  belief  in  the  existence  of  this  ether,  not  having 
come  down  to  us,  the  reasons  for  their  faith  are  placed  beyond  in- 
vestigauon :  nor  are  we  better  circumstanced  in  relation  to  the  opin- 
ions of  Alhazeo,  Tycho  Brahe,  and  some  others  who,  while  they 
apposed  such  ether  to  occupy  the  celestial  regicms,  gave  no  de- 
monstratioa  of  the  fact,  nor  made  application  of  it  to  any  of  the 

(31)  SilUman*s  Journal  of  Science,  vol.  17,  p.  389. 
<33)  A  Treatise  on  Astronomy,  American  ed.  p.  291. 

(33)  Mrs.  Somerville  on  the  connection  of  the  Physical  Sciences. 

(34)  Astronomy  and  General  Physicks,  considered  with  reference  to  Natural 
Theology  (one  of  the  Bridgewater  treatises)  by  the  Rev.  W.  Whewell,  of  Trinity 
College,  Cambridge. 
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known  purposes  of  the  univene.    The  opinioos  of  Kepler,  apon 
this  subject,  may  not  have  received  less  credence,  in  the  day  they 
were  uttered,  than  did  his  discovery  of  the  fundamental  laws  of  "the 
celestial  movements ;  but  they  were  promptly  consigned  to  oblivioa 
by  the  subsequent  revelation  that  comets,  no  less  than  planeu,  be- 
long to  our  solar  system,  and  move  in  ellipses  more  or  less  elonga*- 
ted,  about  the  sun,  obeying  the  same  laws  as  the  grosser  planets* 
Of  Descartes'  system,  and  of  its  fate,  we  have  spoken.    That  sys- 
tem was  undermined  by  the  discovery  and  application  of  the  law  of 
universal  gravitation ;  and  as  this  ether  constituted  all  that  was  most 
essential  to  the  Cartesian  doctrine,  the  celestial  motions  were  no 
sooner  found  to  be  carried  on  independently  of  its  aid,  than  the 
whole  theory  was  abandoned.     Newton,  himself,  as  we  have  seen, 
applied  this  substance,  under  the  name  of  *'  a  most  subtile  spirit,*' 
to  the  production  of  certain  results,  in  his  Principles  of  Natural  Phi- 
losophy, and  again  in  bis  Opticks.    The  p'assages  we  have  quoted* 
These  positions  appear  to  have  had  their  origin  in  a  desire  so  to  ex- 
plain the  doctrine  of  gravitation  as  to  free  it  from  the  implied  assert 
tion  that  bodies  act  in  places  where  they  are  not — a  form  of  attack 
which  the  metaphysicians  chose  to  employ  against  it.     Tet  this  was 
but  subjecting  the  question  to  new  difficulties ;  as  there  is  nothing 
like  a  satisfactory  explanation  of  gravity  in  the  existence  of  this  elas- 
tick  ether.    True,  a  fluid  disposed  as  Newton  has  assumed,  would 
urge  bodies  in  the  direction  he^sup|)osed;  but  what  could  maintain 
this  fluid  in  the  condition  of  its  density  varying  according  to  the  aiH 
sunied  law,  is  as  inexplicable  as  the  gravity  it  was  meant  to  explain. 
The  nature  of  such  a  fluid,  if  unrestrained,  must  be  to  equalize  the 
density  of  all  its  parts,  to  the  destruction  of  this  hypothesis.(35) 
That  Newton  did  not  consider  gravity  inherent  in  matter  is  manifest 
from  the  passages  under  consideration ;  and  he  most  fully  states  this, 
in  words,  in  one  of  his  letters  to  Dr.  Bentley,  as  quoted  by  Prof* 
Play  fair.     Yet  how  he  should  have  supposed  he  had  escaped  its  ne- 
cessity by  his  resort  to  the  agency  of  thb  ether — since  it  is  clearly 
for  this  purpose  that  he  sought  its  aid — may  well  be  deemed  inexpli- 
cable.    "  If  two  particles  of  matter,  at  opposite  extremities  of  the  <fi- 
ameter  of  the  earth,  attract  one  another,  this  efiect  is  just  as  little  in- 
telligible, and  the  modm  agendi  is  just  as  mysterious,  on  the  sup- 
position that  the  whole  globe  of  the  earth  is  interposed,  as  on  that 
of  nothing,  whatever,  being  interposed,  or  of  a  complete  vacuum 

(35)  Playfair  on  Math,  and  Phyt.  Science,  pt  S,  sec  4. 
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existing  between  them.  It  is  not  enough  that  each  particle  attracts 
that  in  contact  with  it ;  it  must  attract  the  particles  that  are  distant^ 
and  the  intervention  of  particles  between  them  does  not  render  this 
at  all  more  inteHigible."(36)  We  may  close  this  point  of  investi- 
gation^ by  arraying  Newton  against  himself.  Notwithstanding  the 
force  with  which  Newton  supposed  bodies  to  be  urged  by  the  une- 
qual density  of  the  ether,  in  certain  directions,  yet,  when  treating 
of  the  tails  of  comets,  his  language  is,  ''  from  whence,  again,  we 
have  another  argument  proving  the  celestial  spaces  to  be  free  and 
without  resistance,  since  in  them  not  only  the  splid  bodies  of  the 
planets  and  comets,  but  also  the  extremely  rare  vapours  of  comets' 
tails  maintain  their  rapid  motions  with  great  freedom,  and  for  an  ex- 
ceeding long  time,"(37)  To  such  and  kindred  anomalies  have  the 
greatest  minds  been  occasionally  subject,  in  all  ages. 

We  have  seen  that,  in  1762,  this  theory  of  resistance  had  so  far 
commanded  attention  that  the  French  Academy  offered,  in  that  year, 
a  prize  for  the  best  examination  of  it ;  and  we  have  also  seen  upon 
what  evidences  this  prize  was  awarded.  The  results  of  the  most 
oareful  modem  observation,  compared  with  those  of  a  very  ancient 
date,  including  some  eclipses  observed  at  Babylon,  as  early  as  719, 
720,  and  721  years  before  the  Christian  era,  show  very  clearly  that 
the  period  of  the  moon's  revolution  is  shorter  in  modem  than  in 
those  remote  ages.(33)  This  acceleration,  Dr.  Halley,  the  English 
astronomer,  in  1695,  believed  to  exist,  and  declared  his  conviction 
that  he  could  demonstrate  the  fact.(39)  A  more  detailed  and  ex- 
tensive labour  of  comparison  was  subsequently  performed  by  the  Rev* 
Richard  Dunthome,  who,  in  1749,  published  its  results,  and  veri- 
fied the  truth  of  the  suspicions  of  his  predecessor. (40)  It  was  the 
cause  of  this  acceleration  which  the  French  Academy  demanded, 
in  1762.  M.  Vahbe  Bossut  sought  that  cause  in  the  resistance  of 
ether ;  and  believing  he  had  discovered  it  there,  he  made  such  re- 
turns of  his  labours  to  the  Academy,  that  the  proffered  prize  was 
awarded  him :  nor  was  the  errour  into  which  he  had  fallen,  discov- 

(36)  Playfair  on  Math,  and  Phys.  Science,  pt.  3,  Sec.  4.  See,  also,  preface  Itf 
Newton,  by  Roger  Cotes. 

(37)  Math.  Prin.  of  Nat.  Phil,  (vide  note  12,)  7ol.  2,  p.  369. 

(38)  Delambre,  TAstronomie  an  Dix-Hoiti^me  Si^cle,  p.  597,  note  de  VediUur. 

(39)  Philosophical  Transactions  of  the  Royal  Society  of  London,  abridgment 
by  Hatton,  Shaw  and  Pearson,  vol.  4,  p.  65.  All  references  to  the  transactioito 
of  this  Society,  made  in  the  course  of  this  article,  will  be  to  the  same  edition  here 
designated. 

(40)  Ibid.  vol.  9,  p.  669,  and  onward. 
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ered  for  almost  a  quarter  of  a  century  afterwards.  Id  1786,  bow- 
efer,  the  true  cause  was  revealed.  In  that  year  M*  le  Marquis 
de  Laplace  discovered  both  the  cause  and  the  law  of  this  accelera- 
tion. He  demonstrated  that  it  is  produced  by  the  action  of  the  sun 
upon  the  moon ;  that  it  varies  with  the  eccentricity  of  the  terrestrial 
orbit,  and  consequently  that  such  acceleration  is  a  necessary  result 
of  the  law  of  universal  gravitation.(41)  In  a  chapter  founded  upon 
the  assumed  possibility  of  a  resisting  ethereal  fluid,  Laplace  says : 
**  Hence  it  follows,  that  the  resistance  of  the  ether  can  become  sen- 
sible, in  the  moon's  mean  motion  only.  Ancient  and  modem  ob- 
servations evidently  prove  that  the  mean  motions  of  the  moon's 
perigee  and  nodes  are  subject  to  very  sensible  secular  inequalities. 
The  secular  motion  of  the  perigee,  deduced  from  the  comparison 
of  anci^t  and  modern  observations,  is  less  by  eight  or  nine  sexa- 
gesimal minutes,  than  that  which  results  from  the  comparison  of  tbe 
observations  made  in  the  last  century.  This  phenomenon,  of  which 
DO  doubt  can  remain,  must,  therefore,  depend  upon  some  other 
cause  than  the  resistance  of  ether.  We  have  seen  that  it  depends 
on  the  variation  of  the  eccentricity  of  the  earth's  orbit ;  and,  as  the 
secular  equations  resulting  from  that  variation  satisfy,  completely, 
all  the  ancient  and  modem  observations,  we  may  conclude  that  the 
acceleration,  produced  by  the  resistance  of  an  ethereal  fluid,  on  the 
moon's  mean  motion,  is  yet  insensible."(42)  Again :  "  the  accord- 
ance of  theory  with  observation  proves  to  us  that  if  the  mean  move- 
ments of  the  moon  are  varied  by  causes  foreign  to  the  law  of  uni- 
versal gravity,  their  influence  is  so  small  as  not  yet  to  have  become 
seosible."(43) 

The  errour  of  Fracastor  and  Apian,  in  regard  to  the  uniform  di- 
rection of  the  tails  of  comets,  has  enjoyed  an  extent  of  credence 
not  often  secured  to  a  false  position.  Although  a  direction  nearly 
in  prolongation  of  the  radius  vector  of  the  sun  and  the  comet  is  not 
unusual  for  these  tails,  yet  observations  very  eariy  furnished  excep- 
tions enough  to  destroy  the  mle  which  has  been  so  long  adhered  to 
m  this  particular.  If,  as  Pingr^  supposed,  the  resistance  of  ether 
has  any  agency  in  producing  these  tails,  we  should  always  expect 
them  to  be  situated  behind  the  nucleus,  relatively  to  the  comet's 
actual  motion,  without  relation  to  the  position  of  the  sun :  but  this 

(41)  Delambre,  rAstronomie  aa  Dix-Huiti^me  Si^cle,  p.  5981 

(42)  M^caniqae  Celeste,  (Bowditch,)  vol.  3,  p.  694. 
<43)  Syst^me  da  Monde,  p.  2^. 
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ii  not  80.  Indeed  tbey  form  so  many  di&rent  angles',  both  in  re- 
gard to  the  comet's  line  of  motion,  and  to  the  relative  position  of 
the  sun,  that  no  settled  (act  seems  deducible  from  the  circumstance 
^  tbeir  direction.  Flamsted,  in  his  account  of  a  comet  which  be 
obsenred  at  Greenwich,  in  May,  1677,  is  at  the  pains  to  state  that  its 
tail  was  not  directed  in  a  line  opposite  the  sun,  but  deviated  there- 
fiom  at  an  angle  of  ten  degree8.(44)  Hevelius,  of  a  comet  he  ob- 
aerved,  in  1683,  says,  "  sometimes  its  tail  was  directed  pretty  ex- 
actly in  opposition  to  the  sun,  as  August  30,  in  the  morning ;  but 
often  with  a  considerable  deviation,  as  is  usual  in  most  comets."(45) 
The  great  comet  of  1744  had,  at  one  time,  no  less  than  sir  distinct 
tails,  spread  out  like  a  fan.  They  were  each  about  4^  broad ;  and 
the  space  between  these  several  tails,  was  as  dark  as  the  rest  of  the 
faeavens.  There  exist  other  examples  of  the  tails  of  comets  which 
have  separated  into  several  branches.(46)  Newton  cites  two  com- 
ets, the  taib  of  which  deviated  from  a  right  liue  joining  the  sun  and 
<MKneC,  one  ten,  and  the  other  no  less  than  twenty  one  degrees.(47) 
The  comet  which  appeared  in  January,  1824,  besides  the  usual  tail, 
opposite  the  sun,  had  another  directed  from  the  nucleus  of  the  comet 
tovmrds  the  sun.  *'  The  singular  form  of  this  comet,"  says  the  nar- 
ntcHT,  '^  adds  new  difficulties  to  the  problem  by  which  it  has  been 
explained,  in  a  manner  quite  satisfactory,  that  the  impulsion  of  the 
ikin's  rays  is  the  principal  cause  of  comets'  taib  always  taking  a  di- 
raotion  opposite  to  the  sun."(48)  Much  that  has  been  written  upon 
the  cause,  nature  and  t^haracter  of  these  peculiar  appendages  of  com- 
ets, appears  to  have  been  based  entirely  upon  assumed  data.  Sucb 
authority  is  alike  unsafe,  and  detrimental.  The  views  of  Arago  are 
more  sane,  and  thereibre  more  valuaUe.  ^^Kep1er  supposed  the 
iNrmation  of  the  tails  of  comets  was  the  result  of  the  impulsion  of  the 
•dar  rays,  which  detached  from  the  head  of  the  comet  the  lighter 
portions  of  that  body,  and  removed  them  to  a  distance  beyond  it. 
To  render  this  explanation  admissible  it  is  necessary  to  prove  that 
Itke  solar  rays  are  endowed  with  an  impulsive  force ;  for  the  most 

(44)  Philos.  Trans,  of  the  Royal  Society,  (vide  note  39,>  vol.  9,  p.  894. 

(45)  Ibid.  p.  560. 

(46)  Delambre,  TAstronomie  au  dix-Haitieme  Si^cle,  p.  680;  et  Delambre, 
Attronomie  Th^riqae  et  Practiqne,  tome  3,  planche.  Also,  Arago,  tract  on 
Comets,  Farrar's  translation. 

(47)  BAath.  Prin.  (vide  note  19,)  vol.  S,  pp.  960  and  364. 

(48)  Jambon,  Noavean  coursd^monstralif  et  ^mentaire  d'Astroaomie,  p.  330, 
at  331. 
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delicate  experiments  have  hitherto  failed  to  render  such  force  per- 
oeptible.  This  force  shown  and  admitted,  it  will  still  remain  to  be 
demonstrated  why  the  tail  is  not  always  situated  opposite  to  the  sun ; 
why  there  are  sometimes  several  tails,  making,  one  with  another,  so 
great  angles ;  why  they  form  and  again  vanish,  in  so  short  periods  of 
time ;  why  some  of  them  have  a  rapid  rotary  motion ;  and  finally, 
why  some  comets,  of  which  the  envelope  seems  very  light  and  deli- 
cate, exhibit  no  trace  of  this  appendage.  A  crowd  of  other  theories, 
more  or  less  ingenious,  have  been  proposed ;  but  they  all  equally  h\\ 
to  explain  the  phenomena."(49) 

The  enormous  length  to  wiiich  these  tails  have  sometimes  at- 
tained, has  given  rise  to  theories  no  less  fanciful,  nor  yet  more  phi- 
losophical, respecting  the  consequences  of  such  elongation.  New- 
ton supposed  that  the  extremely  distant  portions  of  these  tails  could 
never  be  recalled,  by  attraction,  to  the  nucleus  of  the  comet,  but 
must  be  scattered  through  the  heavens,  to  be  subsequently  gathered 
to  the  different  planets  by  attraction,  and  mingled  with  their  atmos- 
pheres, to  be  there  appropriated  to  supply  the  waste  of  matter  spent 
upon  vegetation,  &c.(50)  Laplace,  the  younger  Herschel,  and 
some  others  among  the  modems,  have  assumed  that  portions  of 
comets'  tails  are,  at  each  revolution, ''  scattered  in  space,^'  and  that, 
consequently,  these  bodies  are  continually  wasting  away.  So  in- 
definite a  phrase  seems  not  well  calculated  to  convey  any  idea  of 
fiu^ts ;  for  we  must  suppose  the  matter  of  these  tails,  however  elon- 
gated from  the  nucleus  of  the  comets,  will  still  obey  the  laws  of 
gravitation  to  those  bodies,  unless  brought  within  the  stronger  at- 
traction of  some  other  body :  and  in  either  case  no  dissemination  of 
matter  would  take  place.  But  the  diminution  of  comets  from  loss 
of  matter,  by  any  cause,  seems  not  well  sustained.  It  is  true  that 
Arago,  in  1832,  fully  concurred  in  this  view ;  and  hence  advised  us 
that  in  the  then  approaching  return  of  Halley's  comet  we  must  not 
expect  to  behold  so  brilliant  a  body  as  the  same  had  been  at  former 
periods  of  its  return  to  the  sun.(51)  But  this  opinion  of  that  as- 
tronomer he  did  not  find  supported  by  the  actual  appearance  of 
Halley's  comet,  in  1835 ;  and  this  fact  he  has  promptly  announced. 
He  has,  also,  collectively  presented  what  has  come  down  to  us  of 
the  apparent  size,  length  of  tail,  &cc.  of  Halley's  comet  at  its  various 

(49)  Arago,  Lemons  d*AstroDomie  Profes86es  d  TObservatoire  Royal,  p.  SOT— S. 

(50)  Math.  Prin:  (vide  note  13,)  vol.  2,  p.  371. 

(51)  Tract  od  Comets. 
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former  apparitions ;  and  contrasted  this  with  tlie  results  of  the  care- 
ful and  accurate  observations  upon  the  same  body,  made  at  Tarious 
points,  during  its  last  appearance.  At  the  close  of  these  be  adds : 
*^  If  the  reader  will  take  the  trouble  to  compare  what  I  record  of 
the  comet  of  1835  with  the  circumstances  of  its  former  apparitions, 
be  certainly  will  not  find  in  this  collection  of  phenomenal  the  proof 
that  Halley's  comet  is  gradually  diminishing.  I  will  even  say  that  if, 
in  a  matter  so  delicate,  observations  made  at  very  different  periods  of 
the  year,  will  authorize  any  positive  deduction,  that  which  would  most 
distinctly  result  from  the  two  passages  of  1759  and  1835,  would  be 
that  the  comet  had  increased  in  size  during  that  interval.  I  ought 
to  seize,  with  the  more  eagerness,  this  occasion  to  combat  an  errour 
extensively  accredited,  (a  belief  in  the  constant  wasting  away  of  com- 
ets,) because  I  believe  I  have  somewhat  contributed  to  its  dissemina- 
tion."(52)  This  review  of  the  theory  of  the  diminution  of  comets, 
otherwise  foreign  to  our  subject,  seemed  demanded  by  the  assumption 
of  some  that  matter  thus  lost  from  these  bodies  will  remain  diffiised 
through  the  celestial  regions,  of  course  offering  constant  obstruction 
to  the  progressive  motion  of  the  planets  and  comets.  How  such 
matter  is  to  be  maintained  in  this  state  of  dififusion,  has  not,  so  far 
as  we  know,  been  explained ;  nor  is  it  easy  for  us  to  conceive  bow 
the  body  resisted  or  encountered  by  it  shall  be  prevented  firom  ap- 
propriating it  to  itself,  by  adding  it  to  its  own  mass.(53) 

Comets,  from  their  great  volumes,  as  compared  with  their  masses, 
have  justly  been  considered,  of  all  celestial  bodies,  the  most  neces- 
sarily subject  to  the  action  of  any  resisting  medium  there  may  be  in 
the  regions  in  which  they  are  moved.  They  are  known  to  be  sub- 
ject to  great  disturbances,  in  their  orbits,  by  the  attraction  of  the 

(52)  Arago,  Sur  la  derni^re  apparition  de  la  comdte  de  Halley;  Annaaire, 
poor  Tan  1836. 

(53)  The  foUowing  "poetical  license"  occurs  in  the  younger  Hersehers  Treat- 
ise on  Astronomy,  a  late  work,  now  used  in  some  of  the  schools  of  this  coimtry. 
It  contrasts  very  strangely  with  the  really  sane  and  valuable  portions  of  that  work, 
and  it  would  hardly  be  supposed  possible  that  it  is  from  the  same  pra  with  these. 
The  author  is  treating  of  Zodiacal  light,  upon  which  he  thus  fancifully  expresses 
himself.  "It  is  manifestly  in  the  nature  of  a  thin,  lenticularly-formed  at- 
mosphere, surrounding  the  sun,  and  extending  at  least  beyond  the  orbit  of  Mer- 
cury and  even  Venus,  and  may  be  conjectured  to  be  no  other  than  the  denser 
parts  of  that  medium,  which,  as  we  have  reason  to  believe,  resists  the  motion  of 
comets  *,  loaded,  perhaps,  with  the  actual  materials  of  the  tails  of  millions  of  those 
bodies,  of  which  they  have  been  stripped,  in  their  successive  perihelion  passages, 
and  which  may  be  slowly  subsiding  into  the  sun" ! 
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planets  of  the  solar  system ;  and  revolving  as  they  do  in  ellipses  of 
great  eccentricity^  many  of  these  bodies  having  their  aphelions  at 
such  immense  distances  as  are  not  readily  appreciable,  by  any  of 
our  methods  of  computation,  their  motions  are  much  less  subject  to 
rigorous  demonstration  than  those  of  the  planets.(54)  Still  so  much 
confidence  had  Prof.  Encke  in  the  conclusions  he  had  been  able  to 
draW)  in  the  paper  we  have  mentioned,  that  the  movements  of  all 
these  bodies  which  have  been  visible  since  its  publication  have  been 
observed  with  increased  care  and  assiduity ;  while  the  most  rigid 
investigations  of  their  former  movements  have  not  been  overlooked. 
According  to  Prof.  Encke,  the  comet  which  bears  his  name,  in  its 
several  revolutions,  between  1786  and  1819,  exhibited  a  mean  de- 
crease in  the  times  of  those  revolutions;  Now,  as  resistance,  from 
an  ethereal  medium,  would  have  the  effect,  by  diminishing  the  velo- 
city of  the  comet,  to  lessen  its  centrifugal  force,  and  thus  force  it 
down  nearer  the  sun,  it  follows  that  precisely  the  result  which  Encke 
observed,  would  be  the  effect  of  such  resistance.  To  the  agency  of 
ether,  therefore,  was  this  diminution  ascribed,  though  not  until  after 
all  other  circumstances  which  were  supposed  to  have  had  any  agency 
in  the  result  had  been  carefully  considered.  -  Biela's  comet,  or  the 
comet  of  six  years  and  three  quarters,  was  also  observed  with  refer- 
ence to  this  action  of  resisting  ether ;  as  was,  finally,  the  comet  of 
Halley,  whose  last  disappearance  was  in  1836.  These  three  are 
the  only  ones,  of  all  that  have  been  seen,  whose  regular,  periodical 
return  is  known,  at  the  present  day.  The  acceleration  in  the  mean 
motion  of  Encke's  comet  if  not  due  to  the  resistance  of  ether,  is  still 
unexplained.  Biela's  comet,  in  its  return,  in  1832,  was  also  retard- 
ed, '^  but  it  throws  new  perplexity  upon  the  question  of  a  resisting 
medium.    Encke  and  Grauss  find  a  diminution  of  nine  tenths  of  a  day 


(64)  Too.many  authors  of  just  reDown,  have  overlooked  perspicuity,  and  writ- 
ten vagaely,  apon  this  poinjU  Brewster,  (Encyclopedia,)  has  not  wholly  escaped 
the  charge  of  sacrificing  philosophical  accuracy  to  eapbony,  in  the  following: 
**  Traversing  unseen  the  remote  portion  of  its  orbit,  the  comet  wheels  its  ethereal 
coarse  far  beyond  the  limits  of  our  system.  What  regions  it  there  visits,  or  upon 
what  destination  it  is  sent,  the  limited  powers  of  man  are  unable  to  discover.  Af- 
ter the  lapse  of  years,  we  perceive  it  again  returning  to  our  system,  and  tracing  a 
portion  of  the  same  orbit  round  the  sun,  whip h  it  had  formerly  described."  If  it 
leave  the  sphere  of  our  sun's  attraction  must  it  not  of  necessity,  gravitate  to  some 
other  body,  and  be  thus  prevented  from  ever  returning?  Laplace,  (Syst^me  da 
Blonde,)  has  been  more  careful.  "  Innumerable  eomets,  after  having  approached 
the  sun,  are  elongated  from  it  to  such  distances  as  to  prove  that  its  empire  extends 
much  beyond  the  known  limits  of  our  planetary  ^stem." 
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fat  the  observed  duration  of  its  period,  due  to  this  resistance.  Vah, 
from  the  computations  of  Damoiseau,  finds  this  diminution  to  be 
eight  tenths.  Prof.  Santini,  from  his  own  elements  finds  four  tenths, 
vi^hile  Encke's  formula  and  constant,  for  computing  this  accelen^ion, 
only  accounts  for  a  diminution  of  three  hundredths  of  a  day.  The 
mean  of  the  three  results  would  show  that  Biela's  comet  experiences 
the  resistance  of  a  medium  twenty-five  times  as  powerful  as  that 
which  is  encountered  by  Encke's  comet."(55)  Halley's  comet  le- 
mains  to  be  noticed.  We  have  seen  that  the  two  above  were 
accelerated,  though  very  unequally,  the  cause  of  which  vi^as  sup- 
posed to  be  the  resisting  ether.  But  Halley's  comet,  in  its  return 
to  its  perihelion,  in  1835,  was,  from  some  cause,  detained  beyond  its 
time  for  arriving  at  that  point — a  result  directly  opposite  to  that  ia 
the  case  of  the  other  two  bodies.  '*  In  traversing  a  resisting  ether 
the  comet  of  Halley  would  have  arrived  at  its  perihelion,  in  1835, 
sooner  than  if  moving  in  a  void ;  now  on  the  contrary,  according  to 
the  calculations  of  M.  Rosenberg,  that  body,  by  observatioo^  was 
six  days  behind  its  time,  according  to  the  results  of  calculations  dis- 
connected from  any  allowance  for  the  action  of  resisting  ether.  The 
difference,  though  much  less,  found  by  M.  Pontecoulant,  b  of  the 
same  kind !  Hitherto,  then,  the  last  appearance  of  Halley's  comet 
has  added  nothing  to  our  knowlege  of  the  phyical  constitution  of  the 
celestial  spaces.*'(56) 

We  have  said  the  acceleration  of  these  bodies  is  unaccounted 
for:  so  is  the  retardation ;  but  we  shall  presently  see  whether  other 
agents  than  ether  may,  within  the  bounds  of  probability,  be  supposed 
to  give  rise  to  these.  Clairaut,  in  announcing  to  the  French  Acad- 
emy, in  1758,  that  the  then  expected  return  of  Halley's  comet  would 
be  retarded  six  hundred  and  eighteen  days  beyond  its  previoos  pe- 
riod, by  the  combined  action  of  Jupiter  and  Saturn,  adds  that,  ''  a 
body  which  traverses  regions  so  elongated  fitxn  the  sun,  and  which 
escapes,  for  so  long  periods,  from  our  view,  may  be  subject  to  fi>roes 
totally  unknown ;  such  as  the  action  of  other  comets,  or  even  of 
planets,  so  distant  from  the  sun  as  to  have  remained  hitherto  uo- 
discovered."(57)  Uranus  was  unknown  until  1781,  twenty  three 
years  after  this  announcement ;  and  four  otlier  planets,  belonging  to 
our  system,  have  been  discovered  within  the  present  century — ia  all 

(65)  8.  C.  Walker,  Preface  to  Herschers  Astron. 
<56)  Arago,  Annnaire,  pour  Pan  1836. 
<57)  Laplace,  Syst^me  da  MoDde,  p.  914. 
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^ve  since  Clairaut  penned  his  suggestion.  The  masses  of  the  sev- 
eral planets,  upon  which  ao  much  depends  in  these  investigations, 
appear  more  or  less  imperfectly  known.  Laplace  gives  the  follow- 
ing table  of  them,  that  of  the  sun  being  taken  for  unity  .(58) 

Mercury, 

Venus,    . 

The  Earth, 

Mars, 

Jupiter,  . 

Saturn,   . 

Uranus, 

Ponlecoulant,  from  the  same  unit,  gives  the  several  masses  of  the 
same  planets  thus : 

Mercury, 

Venus,    . 


The  Earth, 
Mars, 
Jupiter, 
Saturn,    . 
Uranus, 


ToTJJTT 
TTTITTT 

TTTTT 


TTVTTTT 


TTTTTsT 
JITJ 

ttItf 


These  values,  says  our  author,  appear  to  us  the  most  exact  whiefr 
have  hitherto  been  obtained  of  the  planetary  masses.     It  will  be 
observed  that  these  two  tables  agree  only  in  the  masses  of  Saturn 
and  Uranus ;  and  of  these  Pontecoulant  says  it  is  very  probable  they 
need  correcting,  and  that  observations  to  determine  that  fact  are 
in  progress.(59)     This  was  in  1834.     Since  that  period  this  great 
geometrician  has  bad  cause  to  change  his  views  in  relation  to  some 
of  these  values.    In  calculating  the  perturbations  of  Halley's  comet,. 
he  has  made  use  of  the  following  values,  namely  :(60) 

Jupiter,    ......         T^iVrYV 

Saturn,     •         .         .         .         .         .  zih.i 

The  Earth,       .         i         .         .         .  .       utjvt 

These  values,  it  will  be  seen,  do  not  accord  with  those  in  either 
of  the  above  tables.  In  the  calculations  here  referred  to,  the  action 
of  Venus,  Mercury  and  Mars  was  neglected  as  insensible.  But  a 
German  geometrician,  Rosenberg,  on  the  contrary,  has  announced 

(56)  Laplace,  Syst^me  da  Monde,  p.  210. 

(59)  Th6one  Analytiqae  du  Syst^me  du  Monde,  tome  3,  p.  341,  ^t  saiT 

(GO)  Connaissance  des  Terns,  poar  Taa  1838. 
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that  the  action  of  these  three  bodies,  neglected  as  insensible  by 
Pontecoulant,  was  sufficient  to  produce  an  acceleration  of  six  days 
and  one  third  in  the  return  of  Halley's  comet.(61)  With  all  these 
uncertainties  respecting  the  larger  known  planets  of  our  system,  we 
must  not  forget  that  the  masses  of  the  four  new  planets  are  in  no 
degree  known,  beyond  the  fact  that,  compared  with  some  of  the 
older  ones,  they  are  very  small.  But  still,  small  as  they  are,  they 
are  probably  capable  of  exercising  an  influence,  according  to  relative 
position,  distance,  &c.  upon  bodies  as  easily  disturbed  as  comets; 
and  yet  no  sane  attempt  at  a  demonstration  of  the  amount  of  such 
influence  can  be  made,  in  the  present  state  of  our  knowlege,  for 
want  of  the  necessary  data.  Brewster,  in  endeavoring  to  account 
for  the  lost  comet  of  1770,  supposed,  what  indeed  the  subsequent 
investigations  of  Laplace  have  rendered  wholly  improbable,  namely, 
that  one  of  these  new  planets  had  arrested  that  body  in  its  course, 
and  added  it  to  its  own  mass.(62)  We  have  seen  that  the  mass  of 
Uranus,  as  well  as  of  other  planets,  is  unsettled :  the  number  of  its 
satellites  is  equally  so.  Herschel  enumerates  six.  Laplace  says 
powerful  telescopes  are  necessary  to  perceive  the  second  and  the 
fourth,  and  that  the  published  observations  of  Herschel  upon  the 
other  four  are  too  few  to  determine  the  elements  of  their  orbits,  or 
even  incontestibly  to  assure  us  of  their  existence. (63)  The  younger 
Herschel  says,  of  these  satellites,  '*  two  undoubtedly  exist,  and  four 
more  have  been  suspected. "(64) 

The  immense  periods  of  time  consumed  by  some  comets  in  per- 
forming their  stated  revolutions,  are  sufficient  to  convince  us  that  the 
space  beyond  the  orbit  of  the  most  distant  planet  now  known  to  ut, 
and  within  which  moving  bodies  gravitate  to  our  sun,  is  such  that  its 
extent  could  not  easily  be  computed  by  any  of  our  habitual  noetbods. 
Whether  planets  still  undiscovered  by  us  are  revolving  there,  in  or- 
bits beyond  that  of  Uranus,  is  wholly  unknown  to  us,  and  this  igno- 
rance of  ours,  while  it  continues,  must  involve  in  uncertainty  the 
movements  of  all  such  comets  as  have  their  aphelions  within  the  re- 
gions in  question.  The  changes  in  the  form  and  bulk  of  these  bo- 
dies, in  calculations  so  minute  as  have  been  attempted,  to  establish 
this  theory  of  resistance,  deserve  attention.     If,  as  appearances  in- 

(61)  Arago,  Annuaire  poor  Tan  1836. 

(62)  Edinburgh  Encyclopedia,  article  Comets. 

(63)  Sysl^me  du  Monde,  p.  46. 

(64)  Astronomy,  p.  282. 
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dicate,  portions  of  the  small  masses  of  these  bodies  are  occasionally 
removed  from  the  oucleos  or  its  vicinity  to  form  the  tails,  which 
are  sometimes  extended  to  enormous  lengths,  while  at  others  these 
portions  of  matter  are  reassembled  around  the  nucleus,  in  whole  or 
in  part,  these  changes,  by  shifting  the  centre  of  gravity  of  the  com- 
etary  body,  must  effect  the  action  of  foreign  bodies  thereon,  and  con- 
sequently influence  the  comet's  motions.  One  other  source  of  un- 
certainty, and  one  too  which  it  would  seem  must  forever  remain  such, 
in  the  movements  of  comets,  is  their  action  upon  each  other.  To 
remove  this  source  of  errour  no  less  would  seem  to  be  required  than 
to  identify  every  comet  belonging  to  our  solar  system ;  to  know  the 
mass  of  each,  the  elements  of  the  orbit  it  describes,  as  well  as  the 
elements  of  all  those  which  perturbations  may  cause  it  hereafter  to 
assume ;  and  to  weigh  all  its  disturbing  forces  with  such  accuracy 
as  to  be  able  to  determine  its  place,  relatively  to  the  sun  and  to 
every  other  body,  at  any  given  point  of  time.  May  not  these  nu- 
merous and  active  causes  very  well  account,  not  only  for  the  ine- 
qualities we  have  observed  in  the  motions  of  comets,  but  even  for 
much  greater  and  more  numerous  ones,  without  the  aid  of  a  resisting 
medium?  Some  of  these  taken  singly  would,  indeed;  produce  only 
slight  results ;  but  when  it  is  considered  that  "  in  the  immense  ellipse 
described  by  a  comet,  the  imperfection  of  analysis  obliges  the  ge- 
ometrician to  follow  that  body  step  by  step,  as  it  were,  without  once 
losing  sight  of  it  for  a  single  moment"  throughout  its  revolutions, 
they  may  readily  enough  be  supposed  to  cause  greater  deviations 
from  calculated  periods  than  *'  three  one  hundredths  of  a  day,"  or 
less  than  forty-four  minutes  in  a  term  of  six  years  and  three  quarters. 
Pontecoulant  deems  it  impossible,  in  the  present  state  of  science,  to 
determine  within  one  or  two  days,  the  instant  of  the  passage  of  a 
comet  through  its  perihelion ;  so  very  uncertain  are  the  elements 
which  astronomy  furnishes  for  calculating  their  perturbations.(65) 

Having  thus  submitted  the  leading  positions  and  arguments  favour- 
able to  the  theory  of  a  resisting  medium  in  the  celestial  regions,  to 
detailed  examination,  the  whole,  according  to  the  views  we  have 
taken,  may  be  resolved  into  the  following  heads : 

1st.  That  in  periods  of  the  most  remote  antiquity  there  prevailed 
a  belief  in  the  presence  of  ether  in  the  celestial  regions ;,  but  the 
proof,  if  any,  upon  which  this  belief  was  founded'  has  not  been  pre- 

(65)  CoDDoissance  des  Terns,  poor  Tan  1838,  p.  119. 
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served  to  us ;  nor  are  we  better  circucnstaDoed,  in  reali^,  with  re- 
gard Co  the  basis  of  the  faith  of  Alhazen,  Tycho  Brahe,  Kepler, 
&c.,  in  regard  to  this  subject :  but  this  belief  we  must  not  forgeCi 
was  not  coupled,  so  far  as  we  have  seen,  with  the  theory  of  re- 
sistance. 

2d.  That  when  the  Cartesian  theory  arose,  this  ether,  being  an 
indispensable  agent  thereof,  was  every  where  believed  in ;  not,  in- 
deed, as  a  resisting  medium,  but  as  a  propelling  one,  which  carried 
Che  planets  forward  in  their  orbits :  this  faith  came  to  the  ground 
with  the  doctrine  of  which  it  formed  a  part. 

dd.  When  the  laws  of  universal  gravitation  had  exposed  the  errours 
of  ike  Cartesian  system,  we  find  Newton  still  vaguely  imagining  of 
and  concerning  this  substance,  but  in  language  so  indistinct  as  not 
always  to  he  definable;  at  one  time  supposing  it  to  be  the  cause  of 
gravity,  and  at  other  times,  by  its  unequal  density,  mechanically 
fiviag  direction  to  the  motions  of  the  heavenly  bodies :  the  errour  of 
these  views  is  apparent. 

.  4th.  The  ingenious  arguments  of  Bossut,  which  took  the  prize  of 
Ae  French  Academy,  in  1762,  were  supposed  to  have  well  shown 
the  resisting  agency  of  this  ether,  in  the  acceleration  of  the  moon's 
mean  motion ;  and  no  doubts  of  the  truth  of  this  arose,  until  Laplace 
demonstrated  that  such  acceleration  is  wholly  due  to  the  law  of  uni- 
versal gravitation. 

5th.  That  this  ether  has  oflfered  to  the  movements  of  comets  a 
resistance  which  has  rendered  its  agency  appreciable.  If  the  ob- 
jections that  have  been  offered  against  this  are  valid,  they  are  much 
more  than  sufficient  to  destroy  even  its  plausibility. 

If  the  conclusions  at  which  we  have  arrived,  then,  be  correct,  we 
have  shown  that  the  existence  of  this  ethereal  medium  was  for  a 
long  series  of  years  believed  in,  without  evidence  known  to  us ;  that 
it  has  been,  during  another  long  series  of  years,  even  to  the  present 
day,  accredited,  also,  upon  dififerent  points  of  evidence,  at  dififerent 
periods  of  time,  but  all  which  evidence  has  failed  to  sustain  the  fact 
of  its  existence ;  and  that,  therefore,  to  be  hereafter  adhered  to, 
fresh  evidences  of  its  truth  will  be  requisite  to  render  it  more  than 
a  mere  hypothesis,  or  gratuitous  assumption :  not  that  its  existence 
has,  been  disproved ;  but  only  that  confirmatory  evidence  of  that 
existence  no  longer  remains. 

The  predictions,  therefore,  that  have  pointed  at  the  destruction  of 
the  solar  system,  through  the  agency  of  a  resisting  ether,  may  very 
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wdl  be  disetrded.  Inequtlities  there  cerutinly  are,  id  the  mocions 
of  the  heavenly  bodies ;  but  all  these  are  cboBoed  with'm  narrow 
limits,  and  they  consuntly  oscillate  around  a  mean  position.  This 
ensures  the  stability  and  duration  of  the  system.  Many  of  them,  in- 
deed, extend  through  vast  periods  of  time,  for  their  accomplishment; 
but  they  are  all  the  necessary  consequences  of  the  ascertained  laws 
of  gravity,  and  can  never  exceed  their  known  limits.  They  consti- 
tute, in  the  sublime  language  of  Pontecoulant,  *'  immense  pendu- 
lums of  eternity,  which  beat  the  ages  as  ours  do  the  seconds  1" 


Art.  II. — Sketch  of  the  Early  History  of  Count  Run^ord^  in  which 
tome  of  the  mistakes  of  Cuvier^  and  others  of  his  biographers^  are 
corrected;  by  John  Johnston. 

Bead  before  the  Natural  History  Society  of  the  Wesleyan  University,  Jane 

30th,  1837. 

The  name  of  Count  Rumford  is  familiar  with  every  one  who  is 
at  all  acquainted  with  the  progress  of  science  and  the  arts,  during 
the  last  hair  century.  It  is  not  however  generally  known,  that  Cu- 
vier's  Historic  Eulosy*  of  this  distinguished  individual,  and  the  short 
memoirs  of  him  in  our  Ency doped ias^and  other  standard  works,  so 
far  at  least  as  '^  they  relate  to  that  part  of  his  life  which  was  spent  in 
America,  are  very  defective,  and  in  many  respects  materially  erro^ 
neous.^^f 

My  attention  was  6rst  drawn  to  this  subject  by  observing  the  dis- 
crepancies in  these  memoirs  with  regard  to  the  time  and  place  of  his 


•  Eloge  Historique  de  Comte  de  Ramford  la  dans  le  stance  pabliqne  de  Lla- 
stitate  de  France,  le  9  Janvier,  1815. 

t  Hoo.  Josiab  Pierce,  of  Gorham,  Me.,  who  is  a  nephew  of  Cono/t  Ramford, 
and  to  whom  I  am  indebted  for  most  of  the  information  contained  in  this  paper. 

The  entire  confidence  which  is  to  be  reposed  in  the  statements  of  Mr.  Pierce, 
will  be  seen  fVom  the  following  extract  from  a  private  letter  of  his,  which  he  will 
pardon  me  for  introdacing. 

"  My  father  says  he  was  half  brother,  to  Benjamin  Thompson,— afterwards 
Count  Ramford,— having  had  the  same  mother,  and  was  bat  three  and  a  half 
years  the  Coant's  janior.  They  lived  together  in  childhood,  and  my  father  was 
in  coDstani  correspondence  with  him  ap  to  the  time  of  Ramford't  death,  in  Aa- 
gust,  1814.  My  grandmother  lived  in  my  father's  hoase  for  seven  years  previous 
to  her  death,  which  occurred  June  Uth,  1811.  The  Countess  Ramford  was  often 
a  member  of  my  father's  family,  and  from  the  lips  of  the  mother,  brother,  and 
daughter,  I  have  the  facts  I  am  possessed  of  with  regard  to  Romford's  early  life.'' 
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birth,  and  the  circumstanGes  attending  bis  departure  from  tbis  comi- 
try  for  Europe  at  the  commencement  of  the  American  revolution. 

Cuvier,  in  the  paper  referred  to,  says,  "Benjamin  Thompson, 
more  commonly  known  by  his  German  tide  of  Count  Rumford,  was 
born  in  1753,  in  the  English  colonies  of  North  America,  at  a  place 
then  called  Rumford,  and  at  present  Concord,  in  the  state  of  New 
Hampshire."  Again  he  says,  "in  the  night  of  the  18ih  of  April, 
1775,  the  royal  troops  marched  from  Boston,  and  after  having  fought 
a  first  battle  at  Lexington,  proceeded  towards  Concord  ;  but,  being 
presently  assailed  by  a  furious  multitude,  were  obliged  to  betake  . 
themselves  to  their  garrison.  Mrs.  Thompson's  family  was  attached 
to  the  government  by  several  important  offices.  Her  husband, 
young  as  he  was,  had  himself  received  from  it  some  marks  of  con- 
fidence. His  personal  opinions,  besides,  led  him  to  support  the 
government.  Thus  it  was  natural  that  he  should  join  the  ministerial 
party  with  all  the  fervor  of  his  age,  and  freely  participate  in  its 
chances.  He  therefore  returned  to  Boston  with  the  army,  and  in 
such  haste,  that  he  was  obliged  to  leave  his  wife  at  Concord.  Hav- 
ing afterwards  to  move  from  place  to  place  he  never  saw  her  again, 
nor  was  it  until  after  a  period  of  twenty  years,  that  he  met  [in  Eu- 
rope] the  daughter  to  whom  she  gave  birth  a  few  days  after  his  de- 
parture."* 

It  is  not  at  all  surprising  that  Cuvier,  who  never  was  on  this  side 
of  the  Atlantic,  should  confound  Concord,  Massachusetts,  with  Con- 
cord, New  Hampshire ;  but  it  will  perhaps  be  a  little  difficult  to  im- 
agine bow  he  could  mistake,  as  we  shall  presently  see  be  did,  on 
other  points,  concerning  which  he  seems  to  express  himself  with 
such  perfect  confidence. 

In  the  Edinburgh  Encyclopedia  likewise,  we  are  told  his  birth- 
place was  at  Concord,  New  Hampshire  ;  but  in  Rees'  Cyclopedia 
it  is  said,  "  he  was  born  at  the  village  of  Rumford  in  New  England, 
in  the  year  1752." 

The  Encyclopedia  Americana,  correcdy  as  to  place,  but  errone- 
ously as  to  time,  says,  he  was  born  at  Wobum,  Mass.,  in  the  year 
1^52. 

In  a  short  biographical  notice  of  Count  Rumford  in  the  Philoso- 
phical Magazine,  for  1801,  his  birth-place  is  said  to  have  been  Rum- 
ford, Mass.f 


♦  American  Journal  of  Science,  &c.  Vol.  XIX,  p.  28. 
t  Philosophical  Magazine,^  Vol.  IX,  p.  135. 
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It  has  been  my  chief  object  id  preparing  this  paper  to  correct 
some  of  those  errors  to  which  I  have  alluded,  and  in  doing  it,  I  will 
give  a  brief  sketch  of  the  early  history  of  this  distinguished  person- 
age. His  later  history  will  be  found  in  the  works  to  which  reference 
has  already  been  made. 

Benjamin  Thompson,  better  known  by  his  German  title  of  Count 
Rumford,  was  born  at  Woburn,  Mass.,  sixteen  miles  from  Boston, 
March  26th,  1753.  His  father  and  grandfather  were  farmers  in 
moderate  circumstances,  and  had  long  resided  in  Woburn.  When 
he  was  about  eight  months  old  his  father  died,  and  in  1755,  his 
mother  married  Mr.  Josiah  Pierce,  grandfather  of  the  gentleman 
whose  name  has  already  been  introduced.  A  maternal  uncle  by  the 
name  of  Joshua  Simonds,  who  also  resided  in  Woburn,  iVas  appointed 
young  Thompson's  guardian.  He  continued  to  live  with  his  mother 
and  father-in-law,  from  whom  he  appears  to  have  received  every 
necessary  attention,  and  at  the  prpper  age  was  sent  to  the  grammar 
school  of  his  native  town,  then  kept  by  Mr.  John  Fowle,  a  gentle- 
man of  a  liberal  education  and  esteemed  an  excellent  teacher. 
Here  he  acquired  considerable  knowledge  of  reading,  writing,  arith- 
metic, and  the  Latin  language.  Subsequently  he  attended  school 
in  By6eld,  Mass.,  and  in  March,  1764,  he  removed  to  Medford  to 
attend  the  school  of  a  Mr.  Hill,  then  a  celebrated  teacher.  In  this 
place  he  remained  nearly  two  years,  and  it  was  while  attending 
school  here  that  he  one  day  surprised  his  instructor,*  by  bringing 
bim  the  calculations  of  an  eclipse,  which  be  had  made  without  assist- 
ance, and  which  proved  to  be  singularly  accurate. 

Early  in  the  year  J  766,  be  left  the  school  at  Medford  and  went  to 
live  with  a  respectable  druggist  and  apothecary  of  Salem,  Mass.,  by 
the  name  of  John  Appleton,  being  then  about  thirteen  years  dd. 
Hiere  he  was  when  the  news  of  the  repeal  of  the  stamp  act  by  the 
British  parliament  was  received  in  this  country,  and  produced  such 
a  sensation  of  joy  throughout  the  colonies.  Partaking  largely  of  the 
same  feeling  himself,  he  undertook  to  prepare  6reworks  to  be  ex- 
hibited on  the  occasion ;  but  in  making  a  preparation  of  fulminating 
powder  the  composition  accidentally  took  6re,  and  he  was  so  badly 
burned  and  otherwise  injured  by  the  explosion,  that  his  life  was  for 


*  By  some  it  is  said  his  inslractor  in  mathematics,  to  whom  he  brought  his  cal- 
culations of  the  eclipsei  was  the  Rev.  Mr.  Bernard.  I  have  no  other  informatioa 
with  reference  to  it  than  that  foimd  in  the  books  referred  to. 
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aome  time  despaired  of.  Having  at  length  partially  recovered,  he 
was  removed  to  bis  step-father*s  in  Woburn ;  but  before  be  was  able 
to  return  again  to  Salem,  the  non-importation  agreement  entered 
into  by  the  Americans  bad  destroyed  Mr.  Appleton's  business,  and 
he  was  thus  thrown  out  of  employment.  About  this  time,  that  is, 
when  he  was  about  fourteen  years  of  age,  he  astonished  his  friends 
by  producing  a  small  piece  of  engraving  which  he  had  executed 
upon  the  brass  cover  of  a  pocket  compass,  with  no  other  instrument 
than  one  of  his  own  construction.  The  engraving,  it  is  said,  would 
not  do  discredit  to  a  professed  engraver  at  the  present  day,  and  is 
aow  in  the  possession  of  his  relative  in  Maine. 

The  next  winter, — the  winter  of  1 768-69, — we  find  young  Thomp- 
son teachbg  school  in  Wilmington,  Mass.,  it  being,  \  think,  his  first 
attempt  of  the  kind ;  and  the  following  summer  he  spent  in  Woburn, 
attending  to  the  study  of  anatomy  and  physiology.  In  the  winter  of 
1769,  he  was  emplbyed  as  a  clerk  in  Boston,  in  the  store  of  Mr. 
Hopestill  Capen,  who  kept  in  Union  street ;  but*  the  business  not 
suiting  his  inclination,  he  remained  there  but  a  few  months.  Mr. 
Capen  once  told  his  mother,  that  ''  he  oftener  found  her  son  under 
die  counter,  with  gimblets,  knife,  and  saw,  constructing  some  little 
machine,  or  looking  over  some  book  of  science,  than  behind  it,  ar- 
ranging the  cloths  or  waitbg  upon  customers.''  Here  he  was  on 
the  5th  of  March,  1770,  rendered  memorable  by  the  British  massa- 
cre, as  it  has  been  called,  and  subsequently  by  the  stirring  eloquence 
of  Dr.  Warren  in  commemorauon  of  the  event.  With  other  young 
men,  whose  feelings  were  powerfully  excited  by  the  atrocities  of  the 
British  spldiery,  he  was  with  difficulty  restrained  from  attacking  them 
on  the  spot. 

I  may  remark  here,  that  Thompson's  conduct  on  this  occasion 
would  not  seem  to  favor  the  assertions  of  Cuvier  and  others,  who 
ajSirm  that,  in  the  difliculties  that  led  to  the  American  Itevolution,  he 
was  from  the  first,  in  principle  and  feeling,  attached  to  the  govern- 
ment party.    But  I  shall  have  occasion  to  refer  to  this  again. 

In  the  spring  of  1770,  he  returned  again  to  Woburn,  and  during 
the  summer,  in  company  with  his  early  and  constant  friend,  the  late 
Col.  L.  Baldwin,  of  Maine,  he  walked  daily  to  Cambridge,  m  dis- 
tance pf  nine  miles,  and  back  at  night,  to  attend  as  a  charity  scholar 
the  regular  course  of  philosophical  lectures  in  Harvard  University. 
Speaking  of  these  lectures  at  a  late  period  of  his  life,  he  said  he 
looked  upon  the  few  weeks  he  attended  them,  as  the  most  delightful 
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of  bis  youthful  life  y  they  rery  much  increased  bis  stoek  of  inliap* 
roation  and  cooBrmed  his  taste  for  natural  science. 

In  the  autumn  of  this  year  (1770)  he  was  invited  to  iostniel  a 
school  b  Concord,  New  Hampshire,  then  called.  Ruroford ;  woi 
here  he  closed  his  career  as  a  schoolmaster  in  a  manner  not  a  Iitd« 
interesting,  as  in  this  place  the  train  of  circumstances  seems  to  ban 
originated,  that  eventually  tore  him  from  America  and  gave  him  to 
Europe.  I  allude  to  his  marriage,  an  event  always  so  productive  of 
happiness  or  misery,  and  sometimes  of  both,  as  appears  lo  have  beea 
the  case  in  the  present  instance. 

Mr.  Thompson,  soon  after  taking  up  his  residence  in  Ckmeordt 
became  acquainted  with  Mrs.  Sarah  Rdfe,  widow  of  CoL  Roife,  a 
lady  of  wealth  and  respectability;  and  their  acquaintance  resulted  is 
their  marriage  when  he  was  but  nineteen  years  of  age.  Mrs.  Rolfe 
was  some  ten  or  twelve  years  older  than  himself,  and  for  the  honor 
of  ber  hand,  Cuvier  says  he  was  indebted  to  his  "  belle  ^^ure,  et  dei 
mani^res  nobles  et  douces.'' 

By  the  relatives  of  his  wife,  Thompson  was  btrodoced  to  Mr* 
Wentworth,  then  provincial  governor  of  New  Hampshire,  who  was 
much  pleased  with  him,  and  bestowed  upon  him  an  unusual  share  of 
his  attention.  He  soon  gave  him  a  major's  commission  in  the  militia 
of  the  province,  and  thus  placed  him  at  once  over  many  older  offi* 
cers.  This  appointment  must  be  admitted  to  have  been  exceed* 
bgly  injudicious,  but,  as  it  was  legal,  it  affi>rded  no  excuse  for  ibe 
feeling  of  envy  and  jealousy  which  was  excited  against  TbompsoBi 
and  from  which  all  his  subsequent  difficulties  appear  to  have  origin* 
ated  previous  to  his*  leaving  the  country.  It  was  whispered  that 
Major  Thompson  was  a  tory ;  and  such  were  the  circumstances  of 
the  times,  it  is  not  surprising  that  many  should  give  full  credit  to  the 
rumor.  We  have  the  most  satisfactory  evidence,  however,  that  up 
to  this  time  at  least,  he  was  firmly  attached  to  the  cause  of  Ameri- 
cas liberty.  As  this  is  a  point  of  some  importance,  I  may  be  per» 
mitted  to  give  my  reasons  a  litde  in  detail. 

In  the  first  place,  Thompson  had  always  professed  strong  attach- 
ment b  principle  and  feeling  to  the  popular  cause,  and  his  firionds^* 

•  la  Capt.  Parker's  company,  which  was  paraded  oa  the  green  ia  Lezingtoa 
upon  the  approach  of  the  British  troops  on  the  morning  of  the  19th  of  April,  1775, 
there  were  four  of  the  name  of  Simonds,  the  maiden  name  of  Thompson's  mother. 

In  the  afternoon  of  the  same  da^r,  among  the  killed  was  Daniel  Thompson  Of 
Wobam.— JSverett'i  Orations,  pp.  533  and  534. 
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mbo  €spotMed  the  same  cause,  erer  bad  the  utmost  confidenee 
m  him. 

'  IL  His  conduct  had  uniformly  been  in  accordance  with  his  pro- 
fissaions.  His  conduct  m  Boston  on  the  6th  of  March,  1770,  has 
ahvady  been  referred  to, — he  was  there  found  sword  in  hand,  among 
the  most  eager  to  attack  those  whom  he  conridered  the  enemies  of 
bis  country.  Also,  when  he  learned  that  his  intimacy  with  Cror. 
Wentworth  was  made  the  occasion  of  suspicions  with  regard  to  the 
ebaracter  of  his  political  principles,  be  at  once  broke  off  the  inter- 
course, and  even  resigned  his  commission  in  the  militia  and  retired 
to  his  reiatires  in  Wobum.  He  was  present  at  the  battle  of  Lex- 
ington ;  but  whether  he  participated  in  the  events  of  the  day  is  to 
me  unknown. 

When,  after  the  battle  of  Licxington,  the  American  forces  began 
to  collect  about  Boston,  we  find  him  among  them  earnestly  seekrog 
•mpbyment,  and  on  the  best  terms  with  the  Massachusetts  whig 
officers.  When  the  battle  of  Bunker  Hill  occurred,  he  was  with 
the  American  army  at  Cambridge ;  and  on  the  arrival  of  Wash- 
Mgton  the  Sd  of  the  next  month,  to  take  charge  as  comipander  m 
ehief,  Thompson  was  favorably  inut>duced  to  bim  by  tbe  officers, 
and  would  probably  have  obtained  command  of  tbe  American  artil- 
lery had  it  not  been  for  the  opposition  of  some  of  the  New  Hamp- 
shire officers;  who  could  not  forget  his  former  appointment  over 
ibem  by  Gov.  Wentworth.  Jeremiah  Gridley  was  finally  appointed 
te  the  place. 

III.  He  was  formally  tried  before  a  committee  of  investigation, 
upon  the  general  charge  of  being  inimical  to  tbe  cause  of  bis  coun- 
try, and  acquitted.  Failing  to  obtain  a  place  in  the  army  he  re- 
Unmed  to  Woburn,  and  such  was  the  feeling  of  tbe  populace  at  this 
time  excited  against  him,  that  a  mob  once  actually  collected  around 
tbe  house  in  which  he  was  and  demanded  him.  The  mob  appear 
10  have  failed  in  their  immediate  object ;  but  tbe  insult  his  high  spirit 
ipould  not  endure,  and  he  at  once  applied  to  tbe  committee  of  vigi- 
^lance  for  the  appointment  of  a  court  of  inquiry  to  investigate  his  case. 
He  was  therefore  arrested  at  his  own  request,  and  notice  extensively 
given  in  the  public  papers  of  Massachusetts  and  New  Hampshire, 
of  the  time  and  place  appointed  for  his  trial,  and  all  who  knew  any 
thing  against  him  were  invited  to  be  present  and  testify.  The  charge 
was  the  general  one  of  being  "unfriendly  to  American  liberty." 
When  tbe  day  of  trial  arrived,  the  committee  assembled  at  the  place 
appointed,— the  meeting-house  6f  the  first  parish  in  Wobum, — and 
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took  tbeir  seats  before  ao  overflowiog  bouse.  Tbompsoo  roauged 
bis  o.WD  defense ;  aad  though  he  could  of  course  know  but  little  pr^ 
viously  of  the  spec^ic  diargei  that  would  be  brought  agamst  hiiii»  be 
successively  repelled  them  all,  showing  that  they  were  based  upon 
vague  mmor,  or  had  their  origin  in  envy  and  jeakHisy.  The  com* 
.mittee  gave  this  decision,  but  they  still  refused  to  give  him  a  puUk) 
aiHpiittal  wbkh  he  demanded.  The  reason  given  was  that  it  would 
l^ve  ofiense  to  his  opponents,  as  it  would  be  in  a  sense  ooDdemoiDg 
chem.  They  even  refused  to  give  him- a  copy  of  tbeir  proceediags 
for  publication.  This,  Thompson  very  properly  thought  to  be  ex* 
ceedingly  illiberal  and  unjust  treatment,  and  it  is  not  surprising  that 
bis  feelings  were  highly  exasperated.* 

If  further  proof  of  Thompson's  political  feelings  previous  to  this 
lime  be  wanting,  we  have  the  testimony  of  Col.  Baldwin,  at  whose 
bead  quarters  he  remained  while  -the  American  army  was  before 
Boston,  who  repeatedly  said  he  knew  his  political  views  well,  and 
that  be  was  certain  of  bis  sincere  attachment  to  the  cause  of  bis 
country.  Another  revolutionary  officer  of  unimpeachable  int^riQri 
said  to  Thompson's  brother, — or  rather  half  brother, — ^the  late  Hoo« 
Joeiab  Pierce,  of  Baldwin,  Me.,  some  years  after  the  close  of  the 
war,  that  be  knew  Major  Thompson  well  while  be  was  with  the 
American  army  at  Cambridge  in  1775,  and  that ''  he  was  cmain  bis 
feelinp  were  any  thing  but  hostile  to  the  cause  of  American  liber^." 
He  added  further,  that  while  the  army  was  at  Cambridge,  on 


*  The  following  is  an  extract  from  the  original  report  of  the  committee  of  vigi- 
lance and  correspondence  of  the  town  of  Woburn,  before  whom  Thompson  wa^ 
tried  in  1775,  drawn  up  by  one  of  their  number,  but  which  was  not  permitted  to 
go  before  the  public  as  Thompson  demanded.  After  a  statement  of  their  aathor> 
iQr  and  the  promiaent  circomttances  of  the  case,  the  committee  say,  "  After  a 
strict  and  impartial  inquiry  into  Major  Thompson's  character  and  behavior,  we 
do  not  find  that  in  any  instance  he  has  shown  a  disposition  unfriendly  to  Amer« 
ican  ]iberty,-bat  that,  on  the  contrary,  his  general  conduct  has  erinced  a  contrary 
diipoeittoo,  and  we  think  he  justly  deserves  the  confidence,  friendship,  and  pro* 
teetion  of  the  public." 

In  a  postscript  it  is  added,  "  This  may  certify  that  when  Major  Thompson  was 
examined  before  the  committee  of  correspondence  for  the  town  of  Woburn,  (be- 
ing broQght  before  them  on  suspicion  of  being  inimical  to  American  liberties,) 
the  afiair  of  the  return  of  four  deserters  from  Concord  in  New  Hampshire,  to 
Boston,  in  which  said  Thompson  was  supposed  to  be  instrumental,  and  also  his 
conduct  relative  to  the  Concord  donation,— sending  a  load  of  peas  to  Boston,-^ 
aad  an  undue  connection  or  correspondence  with  Gov.  Wentwonh,  were  matteis 
wAich  toere  laid  to  his  charge  against  him,  which  were  ihoraughiy  tzwhimed 
into,  and  in  every  particular  the  committee  received  full  satisfaction  from  said 
Thompson." 
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dltn  one  ooeaiioai  WasiiingtOD  oooferred  with  bim  upon  impoitant 
miliury  aflaira. 

After  his  acquittal  by  the  committee  at  Woburn,  Thompson  not- 
withstandiDg  was  still  accused  of  '*  toryism''  by  the  populace,  and 
the  rtiob  again  threatened  him,  till  be  at  length  formed  the  desperate 
resohition  to  quit  forever  his  native  country,  and  espouse  the  cause 
of  her  enemies !  He  had  6rst,  through  the  envy  and  jealousy  of 
others,  failed  of  promotion  in  the  army,  which  appears  to  have  been 
the  highest  object  of  his  ambition,  and  to  this  had  been  added  gross 
familt  from  the  populace  and  injustice  from  public  officers ;  and  be 
unquestionably  considered  his  personal  safety  in  danger ;  but,  trying 
as  were  the  circumstances,  his  decision  can  hardly  be  justi6ed« 
This  act,  in  the  eyes  of  his  countrymen  at  least,  must  ever  renmio 
as  a  blemish  upon  bis  otherwise  illustrious  character.  As  remarked 
by  Cuvier,  it  was  unquestionably  an  evil  to  6ght  against  his  country- 
men, but  we  should  perhaps  rather  lament  it  as  an  evil,  than  impute 
ID  him  blame. 

Having  determined  to  leave  the  country,  Thompson  communi-  * 
eated  bis  design  to  no  one  but  his  brother  before  mentioned,  who, 
taking  him  in  a  common  horse-cart,  started  from  Woburn  in  the 
night,  and  proceeded  with  him  directly  to  Rhode  Island,  where  he 
left  him.  Thompson  soon  made  bis  appearance  at  Newport,  and 
was  taken  on  board  the  British  ship  of  war  Scarborough,  in  which  he 
sailed  (or  England ;  and  even  his  mother  for  months  did  not  know 
where  he  was. 

The  precise  time  of  his  departure  from  the  country,  I  am  not  able 
to  determine,  but  his  biographers  say  he  was  sent  to  England  im- 
mediately  after  the  evacuation  x)f  Boston  by  the  English  troops,  which 
occurred  March  24th,  1776,  to  convey  intelligence  of  that  event. 

In  1781,  he  sailed  again  for  New  York,  where  he  raised  a  regi* 
ment  of  dragoons,  and  was  in  consequence  promoted  to  the  rank  of 
Colonel,  and  remained  connected  with  the  British  army  till  the  ckwe 
of  the  war,  when  he  again  went  to  Europe  never  to  return.  His 
subsequent  brilliant  course  in  the  scienti6c  world  is  well  known. 
Though  he  had  been  persecuted  from  his  native  country,  and  beea 
associated  with  those  who  for  a  time  at  least,  were  her  enemies,  yet 
he  ever  cherished  an  ardent  afiection  for  the  land  of  his  birth.  In 
a  letter  to  a  relative  written  December,  1808,  he  says,  "  I  never  cm 
forget  the  place  of  my  birth,  nor  the  companions  of  my  early  years.** 
In  another  letter  he  remarks,  '^  you  cannot  conceive  how  much  I 
have  the  happiness  of  my  native  country  at  heart.'' 


Digitized  by  VjOOQIC 


S/utA  €fihe  E^rly  Hitiary  rf  Cwni  lUmf^rd.  39 

Nor  did  -the  American  goverament  oa  its  part  show  an  entire  dis- 
regard for  him,  when  in  the  year  1800,  an  important  place  was 
offered  him,  which  however  his  engagements  in  Europe  would  not 
permit  him  to  accept. 

He  ever  took  a  lively  interest  in  the  American  Academy  of  Arts 
and  Sciences  at  Boston,  **  and  in  1796  he  established  two  biennial 
prizes  of  the  value  of  about  sixty  guineas  each,  for  the  most  impor* 
Unt  discoveries  in  light  and  heat ;  the  one  to  be  adjudged  by  the 
Royal  Society  of  London,^  and  the  other  by  the  American  Acad* 
emy  of  Arts  and  Sciences.'' 

Thompson  was  knighted  by  George  III,  immediately  after  his  se- 
cond arrival  in  Europe,  in  1784,  and  for  several  years  was  known  by 
the  title  of  Sir  Benjamin  Thompson.  Ten  or  twelve  years  afterwards, 
being  then  resident  in  Munich,  he  was  created  Count  of  Rumford, 
in  reference  to  the  place  of  his  marriage,  by  the  Elector  of  Bavaria, 
and  various  lionors  bestowed  upon  him,  and  a  life  pension  of  £1200. 

After  his  return  to  Europe  in  1784,  most  of  his  time  was  spent  id 
the  promotion  of  science  and  its  application  to  the  useful  arts  of  life, 
in  which,  as  is  well  known,  he  was  eminently  successful. 

Count  Rumford  was  not  a  learned  man  but  a  very  close  observer, 
and  possessed  great  mechanical  skill,  and  all  his  investigations  ap- 
pear to  have  been  directed  with  a  view  to  the  discovery  ofpraciieal 
truths f  and  directly  benefitting  mankind. 

Among  the  imperishable  honors  that  will  ever  attach  to  his  name, 
if  that  of  having  been  the  first  to  suggest  the  plan  of  the  Royal  Insti- 
tution of  London,  and  .of  having  selected  young  Humphrey  Davy, 
then  only  twenty  two  years  of  age,  to  fill  the  chair  of  chemistry. 
This  institution  was  founded  in  the  year  1800,  and  in  establishing 
it  Count  Rumford,  in  connection  with  other  noble  spirits  in  the  sci- 
entific world,  spent  nearly  a  year  and  a  half.  Through  it  has  been 
introduced  to  the  world  in  the  department  of  chemistry,  in  tlie  short 
space  of  thirty  five  years,  a  Davy,  aBrande,  and  a  Faraday. 

But  it  would  not  be  in  accordance  with  my  design  to  pursue  the 
bialory  of  this  distinguished  individual  further.  The  last  ten  years 
of  bis  life  were  spent  at  Auteuil,  a  small  Village  near  Paris.  Though 
he  bad  received  many  flattering  marks  of  public  favor,  he  bad  also 

*  This  medal  was  awarded  by  the  Royal  Society  to 

Prof.  Leslie,       in       1804.              Dr.  Wells,         in  1816. 

M.  Mains,          "       1813.              Dr.  Brewster,     "  1818. 

Sir  H.  Davy,      ''        1814.              M.Fresoel,        "  1896. 

Edinburgh  Encyclopedia,  Art.  Socibtt. 
Whether  the  Americas  Academy  has  ever  made  any  award  or  noc  I  am  not 
informed. 
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ktraed  something  of  its  fickleoess,  which  appears  to  have  prodoeed 
some  effect  upon  bis  mind  in  souring  it  against  human  nature.  lo 
1802,  he  married  the  widow  of  the  celebrated  Lavoisier,  but  the 
union  proved  unhappy  and  they  soon  separated.  After  this  event  tba 
most  of  his  time  was  spent  in  retirement,  till  his  death  which  occur- 
red August  21st,  1814. 

Coui|t  Rumford  left  an  only  daughter,  who  was  born,  not  as  Cu- 
vier  affirms,  at  Concord,  Mass.,  shortly  after  the  batde  of  Lexing- 
ton, from  which  her  father  had  retired  with  the  British  troops  to 
Boston,  but  at  Concord,  New  Hampshire,  Oct.  10th,  1774.  She  is 
still  living,  and  possesses  the  title  of  Countess  of  Rumford,  and  a 
liberal  pension.  Much  of  her  life  has  been  spent  in  Europe,  but  she 
came  to  this  country  the  last  season  on  a  visit  to  her  friends,  and  I 
believe  is  now  with  them.  . 


Art.  III. — On  the  Drawing  of  Figures  of  Crystals ;  by  Jimbs  D. 
Dana,  A.  M.,  Assistant  in  the  department  of  Chemistry,  Geology 
and  Mineralogy  in  Yale  College. 

1.  The  modem  and  improved  methods  of  projecting  the  crys- 
talline solids,  have  not,  hitherto,  been  explained  in  any  American 
publication ;  it  is  therefore  presumed  that  the  following  exposition  of 
this  subject  will  not  be  unacceptable  to  the  scientific  public.  The 
**  Introduction  to  Crystallography''  of  H.  J.  Brooke,*  is  the  only 
work  in  our  language,  which  treats  of  crystallographic  projection ; 
and  this  work  though  valuable  at  the  time  of  its  publication,  and 
highly  reputable  to  its  accomplished  author,  is  necessarily  behind  a 
science,  whkh,  since  its  publication,  has  been  so  rapid  in  its  advan- 
ces. The  principles  embraced  in  the  following  pages,  have  beeo 
mostly  drawn  from  the  very  complete  and  philosophical  German 
treatise  on  crystallography  by  C.  F.  Nhumann.f 

S.  The  importance  of  accuracy  in  the  delineations  of  crystals,  is 
obvious.  The  edges  of  a  crystal,  as  exhibited  in  a  correct  figure, 
constitute  a  language  readily  interpreted  by  the  crystallographer. 
He  reads,  in  them,  the  relations  of  each  plane  to  the  axes  of  the  solid 
and  with  the  preliminary  knowledge  of  a  few  interfacial  angles,  (ire- 

*  A  familiar  Introduction  to  Crystallography,  by  Henry  James  Brooke,  fi08  pp. 
8ro,  London,  1833. 

t  Lehrboch  der  reinen  und  angewandten  Kryslrallographie,  von  Dr.  Carl 
Frtederich  Naumann.    Two  vols.  8vo.    Leipzig,  1832. 
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iluenUy  one  is  sofficient,)  ascertaiDS  with  perfect  conBdence,  every 
other  angle  in  the  crystal.  Consequently  if  these  edges  were  in- 
correctly represented,  the  figure  would  be  comparatively  useless  and 
miioteUigible,  and  often  would  prove  worse  than  useless,  by  leading 
to  incorrect  deductions. 

Since  these  deductions  depend  on  the  parallelisms  of  edges,  the 
felbwing  principle  is  of  fundamental  importance  in  the  drawing  of 
crystals ;  tdges  which  are  parallel  in  the  crystal  should  be  reprc'- 
senied  in  the  figure  as  parallel.  Figures  projected  with  this  prin- 
ciple in  view,  though  with  no  attempt  to  attain  mathematical  accu- 
racy^  will  be  valuable  to  the  science.  Yet  a  knowledge  of  mathe- 
matical crystallography,  greatly  facilitates  the  application  of  this  prin- 
d|de.  Crystals  are  often  imperfect  and  the  intersections  of  planes  are 
indistinct,  atid  consequently  the  exact  limits  of  the  planes  and  the 
direction  of  their  mutual  intersections  cannot  be  observed.  They 
are  also  frequently  so  much  distorted  that  some  planes  are  oblitera- 
ted by  the  extension  of  others,  and  generally  it  is  desirable  to  intro- 
duce in  the  figure,  the  plane  or  planes  which  may  have  been  thus  ob- 
literated. These  and  other  difficulties  can  only  be  surmounted  by 
applying  the  principles  of  mathematical  crystallography,  which  ai^ 
ford  expressions  for  the  planes  indicating  their  exact  situation.* 

3.  In  the  projection  of  crystals,  the  eye  is  supposed  to  be  at  an 
infinite  distance,  so  that  the  /ays  of  light  iall  from  it  on  the  crystal 
in  parallel  lines ;  otherwise  the  more  distant  parts  of  parallel  edges 
should  converge,  as  in  the  ordinary  sketches  of  scenery.  If  parallel 
lines  were  drawn  from  the  vertices  of  the  solid  angles  of  a  crystal, 
to  a  board  placed  behind  it,  and  the  points  thus  formed  on  the  board, 
were  connected  by  straight  lines,  as  ia  the  crystal,  a  representation 
of  the  crystal  would  be  formed,  constructed  according  to  the  mode 
of  projection  employed  in  crystallography.  The  plane  on  which  the 
crystal  b  projected,  is  termed  the  p/^ne  of  projection.  Thb  plane 
may  be  at  right  angles  with  the  vertical  axis,  may  pass  through  the 
vertical  axis,  or  may  intersect  it  at  an  oblique  angle.  These  differ- 
ent  positions  give  rise,  respectively,  to  the  horizontal,  vertical  and 

•  With  bat  an  imperfect  know)edge  of  these  principles,  it  becomes  a  simple  pro- 
cess to  project  the  axes  of  their  relative  dimensions  and  exact  obliquity,  and  aAer 
this  preparation,  to  lay  off  with  accoracy,  the  situation  and  intersections  of  the 
T^rions  secondary  planes.  Indeed,  the  projeciion  of  the  axes  in  each  of  the  sys- 
tems of  classification  excepting  perhaps  the  clinate,  may  be  easily  understood 
without  any  acquaintance  with  mathematical  crystallography,  and  the  subsequent 
eoDstroction  of  the  secondary  forms  requires  only  a  familiarity  with  the  sfstem  of 
crystallographic  notation. 
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Mijue  projections.  The  rays  of  light  may  fall  ptrpendiadmiy  cm 
the  plane  of  projection,  or  may  be  obliquely  inclined  to  it;  in  the 
former  case  the  projection  is  termed  orthographies  in  the  aeoood 
eUnographic.  In  the  horizontal  position  of  the  plane  of  projeetioQ, 
the  projection  is  always  orthographic.  In  the  other  poaitioos,  it 
may  be  either  orthographic  or  clinographic.  It  has  been  usual  to 
give  the  plane  of  projection  an  oblique  position,  and  to  use  the  or- 
thographic mode  of  projection.  It  is  however  preferable  to  employ 
the  vertical  position  and  clinographic  projection,  and  this  method 
will  be  elucidated  in  the  following  remarks. 

PROJECTION   OF   THE   PRIMART   FORMS. 

4.  The  projection  of  the  axes  of  a  crystal,  is  the  first  step  pre- 
liminary te  the  projection  of  the  crystal  itself.  It  will  he,  more  con- 
venient, to  illustrate  first  the  projection  of  the  axes  in  the  monometric 
primaries,  which  are  equal  and  intersect  at  right  angles.  The  projec- 
tion of  the  axes  in  the  other  classes,  may  be  obtained  by  varying  the 
lengths  of  the  projected  monometric  axes,  and  also,  when  obliquei 
their  inclinations. 

5.  1.  Monometric  system,^ — ^When  the  eye  is  directly  in  front 
of  a  face  of  the  cube,  neither  the  sides  nor  top  of  the  crystal  are 
visible,  nor  the  secondary  planes  that  may  be  situated  on  the  inter- 
mediate edges.  On  turning  the  crystal  a  few  degrees  from  right  to 
left,  a  side  lateral  plane  is  brought  in  view,  and  by  elevating  the  eye 
slightly,  the  terminal  plane  becomes  apparent.  Half  the  planes  oo 
the  crystal  are  now  visible,  and  consequently  this  is  a  convenient 

♦  The  systems  of  crystallization  at  present  recognized,  are  seven  in  number. 

The  MonojHetric  includes  the  cube,  regular  octahedron  and  dodecahedron,  the 
three  crystallographic  axes  of  which  are  of  on^  kind,  and  intersect  at  right  angles. 

The  Dimelric  system  includes  the  right  square  prism  and  square  octahedron, 
the  axes  of  which  are  rectangular  and  of  two  kinds,  the  vertical  being  unequal  to 
Ihe  lateral. 

The  TrifMtric  system  includes  the  right  rectangular  and  rhombic  prisuis,  and 
the  rectangular  and  rhombic  octahedrons,  the  axes  of  which  primaries  are  rect- 
angular, and  unequal^  or  of  three  kinds. 

The  Monoclinate  system  includes  the  right  rhomboidal  prism  and  the  oblique 
rhombic  prism,  in  which,  two  of  the  intersections  of  the  axes  are  rectangular  and 
one  oblique. 

The  DidinaU  system  includes  the  oblique  rectangular  prism,  in  whieh  one  of 
the  intersections  of  the  axes  is  rectangular  and  iwo  oblique. 

The  TriclinaXe  system  includes  the  oblique  rhomboidal  prism,  in  which  tlie 
three  intersections  of  the  axes  are  oblique. 

The  Tetraxonal  system  includes  the  rhombohedron  and  hexagonal  prism, 
which  contain  four  axes,  viz.  three  horizontal  and  one  YcrticaL 
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position  for  projecting  it.  In  the  following  demonstration  the  an- 
gle of  revolution  is  designated  d^  and  the  angle  of  the  elevation  of 
the  eye,  b.  Fig.  1.  represents  the  nor- 
mal position  of  the  horizontal  axes,  sup- 
posing the  eye  to  be  in  the  direction  of 
the  axis  BB ;  BB  is  seen  as  a  mere 
point,  while  CC  appears  of  its  actual 
length.  On  revolving  the  whole  through 
a  number  of  degrees  equal  to  BMB'  (^) 
the  axes  have  the  position  exhibited  in 
the  dotted  lines.  The  projection  of  the 
semiaxis  MB  is  now  lengthened  to 
MNi  and  that  of  the  semiaxis  MC  \s 

shortened  to  MH.    Since  the  angle  HMO=^MB'N=9y  MH= 

cos  9  and  MN=^3in  9 ;  and  if  the  ratio  of  the  projected  axes  be  as 

r  :  1,  MH:  MNy.cosS  :  sin^::r  :  l; 

.•.cos^=rsin^, 

and  consequently,  cot  ^  =:r. 

If  the  eye  be  elevated,  the  lines  B'N,  BM  and  OH  will  be  pro- 
jected respectively  below  iV,  M  and  H,  and  the  lengths  of  these  pro- 
jections (which  we  may  designate  l/Ny  6Jtf  and  &H)  will  be  directly 
proportional  to  the  lengths  of  the  lines  B'Ny  BM  and  OH.  Now 
B'N=  cos  ^,  and  6M,  the  projection  of  BM^  =  tan  « ;  consequently, 

BjM(=1)  :  tan*  ::cos^(B^JV)  :  6'JV^(the  projection  ofB'N). 
Hence,  l/N^  tan  «  cos  ^. 

In  the  same  manner  we  find  &H=  tan  «  sin  9. 

If  the  relation  of  1/N  to  MN{ « the  first  projection =sin  d)  eqoak  - 
tan  e  cos  ^  {l/N)  =-8in  d ; 

consequently,  tan  «  cot  S=z- : 

and  finally,  since  cot^^r, 

COtessff. 

6.  The  preceding  demonstration  afibrds  the  following  simple 
method  of  projecting  the  monometric  axes ;  r  is  supposed  to  be 
given  equal  to  3,  and  s  equal  to  3. 

1.  Draw  two  lines  AA'^  EPH  (fig.  S.)  intersecting  one  another 
at  right  angles.  Make  MH^MH'=^h  Divide  HH  into  r  parts, 
and  through  the  points,  Nj  N'^  thus  determined,  draw  perpendicu- 
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lars  to  HH'.  On  the  left  hand  ver- 
tical, set  off,  below  Hf,  a  part  IPJR, 

equal  to  "b^-^M;  and  from  R 

draw  RM,  and  extend  the  same  to 
the  vertical  N\  B^B  is  the  projec- 
tion of  the  front  horizontal  axis. 

2.  Draw  BS  parallel  with  MH'y 
and  connect  S^  M.  From  the  point 
T  in  which  SM  intersects  BN,  draw 
TC  parallel  with  MH.  A  line  ( CO) 
drawn  from  C  through  ill,  and  extended  to  the  left  vertical,  is  the 
projection  of  the  side  horizontal  axis. 

3.  Lay  off  on  the  right  vertical,  a  part  HQ  equal  to  -  MH^  and 

make  MA=MA'=^MQ^;  A  A'  is  the  vertical  axis. 

Proof.  1.  By  construction,  ilfiV(the  6rst  projection  of  the  semi- 
axis  BM,  iV  being  in  the  line  HH')  :  iHH(the  6rst  projection  oddC) 
: :  1  :  r,  which  is  the  ratio  required  in  the  preceding  demonstratioD. 
Again,  by  construction,  BN  :  NM\  \RH'  X  HfMlW  :  «,  therefore 

BJV(the  second  projection  of  JBJI)=-  MN^  which  is  also  the  ratio 

required  above.    BB'  is  therefore  correctly  the  front  horizontal  axis. 

2.  From  the  method  of  construction, 

H'S{^BN) :  TN{^HC):\HM\  NM:  :cosa  :  sin  J. 
Therefore  HC  is  the  true  depression  of  the  axis  CO;  for  in  the 
preceding  demonstration,  the  depressions  were  proved  to  equal  re- 
spectively tan  a  cos  ^  and  tan  G  sin  ^,  and  consequently  to  have  the 
ratio  of  cos  ^  :  sin  d. 

3.  M£fs=cos^  and  £FQ  is  the  sine  of  the  same  angle.  AfQ  is 
therefore  the  radius  in  the  same  circle  (6g.  1.)  and  equals  the  ver- 
tical semiaxis ;  for  the  position  of  the  eye  does  not  change  the  ap* 
parent  length  of  this  axis,  since  it  is  situated  in  the  plane  of  projec- 
tion. 

AAf,  OCy  BB'j  are  therefore  the  projected  monometrio  axes. 

The  values  of  r  and  «,  commonly  taken  are,  r=s3,  «=:2,  in  wbioh 
case,  d  :  18^  26'  and  9^=9^  28^.  It  is  not  unusual  to  give  $  the  vahie 
8,  in  which  case  a  as  6^  2(K.    This  affords  a  narrower  terminal  plane. 

7.  The  regular  octahedron  may  now  be  drawn,  by  connecting 
the  extremities  of  the  horissontal  axes,  and  then  uniting  them  by 
right  lines  with  the  points  Ay  A\  as  in  fig.  8.    If  lines  be  drawn 
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through  the  points  B  and 
JB^  parallel  with  CC,.aDd 
through  Cy  Oy  parallel  with 
the  axis  BB%  a  plane  figure 
abed  is  formed,  which  is  a 
horizontal  section  of  the 
cube.  Through  the  points 
a,  6,  Cf  dy  draw  lines  parallel  ^ 
with  the  vertical  axis  AA'^ 
and  extend  them  each  side 
of  these  points,  to  a  distance 
equal  to  the  vertical  semi- 
axis  MA.  By  connecting  the  upper  and  also  the  lower  extremities 
of  these  perpendiculars  by  lines  parallel  with  the  lines  abj  be,  cdy  da, 
the  figure  will  represent  a  cube. 

The  cube  may  also  be  projected  by  drawing  lines  from  M  to  the 
center  of  each  edge  of  the  octahedron,  and  then  extending  these 
lines  to  double  their  length.  Their  extremities  are  the  vertices  of 
the  angles  of  the  cube ;  and  by  connecting  them  a  representation  of 
the  cube  is  formed. 

8.  Dimetric  System. — In  the  dimetric  system  of  crystallization, 

the  vertical  axis  is  of  varying  dimensions,  while  the  horizontal  axes 

are  equal  as  in  the  monometric  system.    The  vertical  axis  may  be 

made  to  correspond  to  the  dimensions  in  a  dimetric  crystal,  by  laying 

oflf  on  MA  and  MA'y  (taken  as  units,)  extended  if  necessary,  a  line 

a 
equal  to  t;  or  if  b,  the  horizontal  axis  of  the  prism,  =1,  the  line 

should  equal  a  (the  vertical  axis)  merely.  After  determining  thus 
the  points  A^',  A'",  the  dimetric  octahedron  may  be  formed  in  the 
same  manner  as  the  regular  octahedron  above  described,  except  that 
the  points  A'y  A"  should  be  substituted  for  Ay  A.  The  method 
of  describing  the  cube,  already  explained,  may  be  employed  also  for 
the  right  square  prism.  Another  right  square  prism  may  be  repre- 
sented by  drawing  lines  parallel  with  the  vertical  axis,  through  the 
extremities  of  the  horizontal  axes,  making  them  equal  to  the  vertical 
axis,  and  uniting  their  extremities.  Also  another  square  octahedron 
may  be  constructed  by  connecting  the  points  a,  by  c,  dy  with  the  ex- 
tremities of  the  vertical  axis. 

9.  Trimtific  St/siem. — ^The  monometric  axes  may  be  adapted 
to  trimetric  forms  as  follows:  if  the  axis  i=^l,  lay  off  Mdf^  and 
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MA'"  equal  to  a,  and  MO',  MO"  equal  to  c  :  i(c^l,  make  MB", 
MB'",  equal  to  6.  By  conoecting  the  extremities  of  the  axes,  as 
already  explained,  the  rhombic  octahedron  may  be  constructed.  The 
rectangular  prism  may  be  projected,  in  the  same  manner  as  the  cube ; 
the  rhombic  prism  in  the  same  ipanner  as  the  second  square  prism 
just  described ;  and  the  rectangular  octahedron,  in  the  same  manner 
as  the  second  dimetric  octahedron  explained  in  the  last  section. 

10.  Manoclinau  System,-^Tbe  axes  a  and  b  in  the  monoclinate 
system  are  inclined  to  one  another  at  an  oblique  angle ss)".  To  pro- 
ject this  inclination,  and  thus  adapt  the  monoroetric  axes  to  a  mono- 
clinate form,  lay  off  on  the  axis  MAy 
Mass  MA  cos^,  and  on  the  axis 
BB'  (before  or  behind  M  according 
as  the  inclination  of  b  on  a,  in  front, 
is  acute  or  obtuse)  Mb^MBy^siny, 
From  the  points  b  and  a,  draw  lines 
parallel  respectively  with  the  axes 
AA'  and  BB'  and  from  their  inter- 
section jy,  draw  through  M,  D'D, 
mhVmg  MD^MD'.  The  line  Di>' 
is  the  front  lateral  axis,  and  the  lines 
AA,  OC,  DD'  represent  the  axes 
b    a    monoclinate    solid   in    which 

a=^b^c^i.  The  points  a  and  b  and  the  position  of  the  axis  DV 
will  vary  with  the  angle  y.  The  relative  values  of  the  axes  may  be 
given  them  as  above  explained ;  that  is,  if  (=^1,  lay  off  in  the  di- 
rection of  MA  and  MA'  a  line  equal  to  a,  and  in  the  direction  of 
MC  and  MO  a  line  equal  to  c,  be. 

The  right  rhomboidal  prism  may  be  projected  in  the  same  man- 
ner as  the  cube  or  right  rectangular  prism,  and  the  oblique  rhombic 
prism,  in  the  same  manner  as  the  right  rhombic  prism. 

11.  Diclinate  System. — In  the  diclinate  system,  the  vertical  sec- 
tions through  the  horizontal  axes  intersect  one  another  at  right  an- 
gles, as  in  the  preceding  system,  but  the  inclination  of  a  to  i  (/)  and 
a  to  c  (j?)  are  each  oblique.  This  obliquity  may  be  given  the  mono- 
metric  axes  as  follows :  Lay  off  on  MA,  (fig.  4,)  Ma^MAxcosy, 
and  on  the  axis  BB'  (brachy diagonal) ,  Mb = MB'  X  sin  y.  By  com- 
pleting the  parallelogram  Mal^b,  the  point  I>  is  determined.  Make 
MDssMD' ;  Diy  is  the  projected  brachy  diagonal.  Again  lay  off 
on  MA,  Maf^MA)<co8?,  and  on  MO,  to  the  left,  Mc^MO% 
sin/?.    Draw  lines  from  a'  and  c  parallel  to  MO  and  MA;  E,  the 
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iotersectioD  of  these  lines,  is  ooe  extremity  of  the  roacrodiagonal ; 
and  the  line  EfEy  in  which  ME^ME'^  is  the  macrodiagonal.  AAf 
DD'i  EEf  are  the  axes  in  a  dicltnate  form  in  which  the  axes  are 
equal.  From  the  observations  on  the  preceding  systems  of  crys- 
tallization, the  method  to  be  employed  in  giving  the  axes  their  rel- 
ative values  in  a  particular  diclinate  form,  is  sufficiently  obvious. 
The  construction  of  the  oblique  rectangular  prism  is  analogous  to  that 
of  the  cube. 

12.  Tridinatt  system. — ^The  vertical  sections  through  the  hori- 
zontal axes,  in  the  triclinate  system,  are  obliquely  inclined ;  also  the 
inclination  of  the  axis  a  to  each  axis  b  and  c,  is  oblique.  In  the  adap- 
tation of  the  monometric  axes  to  the  triclinate  forms,  it  is  therefore 
necessary,  in  the  first  place,  to  give  the  requisite  obliquity  to  the 
mutual  inclination  of  the  vertical  sections,  and  afterwards,  to  adapt 
the  horizontal  axes,  as  in  the  diclinate  system.  The  inclination  of 
these  sections  we  may  designate  Ay  and  as  heretofore,  the  angle  be- 
tween a  and  i,  y^  and  a  and  c,  §.  BB^  is  the  analogue  of  the  brachy- 
diagonal  and  CO  of  the  macrodiagonaL  An  oblique  inclination 
may  be  given  the  vertical  sections,  by  varying  the  position  of  either 
of  these  sections.  Permitting  the  brachydiagonal  section  ABA'B^ 
to  remain  unaltered,  we  may  vary  the  other  section  as  follows : 

Lay  off  on  MB,  Mb'^MB  xcos 
Ai  and  on  the  axis  CC,  (to  the  right 
or  left  of  iH,  according  as  the  acute 
angle  Ay\s\jQ  ihe  right  or  left)  Mc^ 
•AfGxsin  A;  completing  the  paral- 
lelogram Mb'Dcy  and  drawing  the  di- 
agonal JMJD,  extending  the  same  to 
1)^  so  as  to  make  MD'^MD,  we 
obtain  the  line  DD^;  the  vertical 
section  passing  through  this  line  is 
the  correct  macrodiagonal  section. 
The  inclination  of  a  to  the  new  ma- 
crodiagonal DB^i  is  still  a  right  angle ;  as  also  the  inclination  of  a 
to  6,  their  oblique  inclinations  may  be  given  them  by  means  of  the 
same  formulas  employed  in  the  diclinate  system,  except  that  the 
axis  B'D  is  to  be  substituted  for  OC.  The  vertical  axis  AA  and 
the  horizontal  axes  EEf  (brachydiagonal)  and  FP  (macrodiagonal) 
thus  obtained,  are  the  axes  in  a  triclinate  form  in  which  a=6=:c=l. 
Different  values  may  be  given  these  axes  according  to  the  method 
heretofore  illustrated. 
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13.  T^traxotudnfttem. — ^Tfais  qrstem  of  cryftalltttticn  indudes 
those  forms  which  contain  three  equal  horizontal  axes,  at  right  an- 
gles with  the  vertical.  The  normal  position  of  the  borixontal  axes 
is  represented  in  fig.  6.  The  eye,  placed  in  the  line  of  the  axis 
YF,  observes  two  of  the  seroiaxes, 
MZ  and  MU,  projected  in  the  same 
straight  line,  while  the  third  .AfF ap- 
pears a  mere  point.  To  give  the 
axes  a  more  eligible  position  for  a  rep- 
resentation of  the  various  planes  on 
a  tetraxooal  solid,  we  revolve  them 
from  right  to  left' through  a  certain 
number  of  degrees,  ^,  and  elevate 
the  eye  at  an  angle  e.  The  dotted 
lines  in  the  figure  represent  the  axes 
in  their  new  situation,  resulting  from 
a  revolution  through  a  number  of  degrees  equal  to  ^=  TMY.  Id 
this  position  the  axis  JIf  F  is  projected  upon  MPj  MU  upon  MN 
and  MZ  on  MH,  Designating  the  intermediate  axis  I,  that  to.tbe 
right  II,  that  to  the  left  III,  if  the  revolution  is  such  as  to  give  the 
projections  of  I  and  II,  the  ratio  of  ,1 : 2,  the  relations  of  the  three 
projections  will  be  as  follows:  I :  II  :  Ills]  :  2  :  3. 
The  projection  of 
I=:sin^. 

II=sin  (60^-^),  for  MUN^  UMY^  YMU^  UMU^eoP-^^. 
lll=:sin  (60^+^). 

From  these  equations  and  the  above  ratios,  it  follows  that, 
sin  (60o+<J)=sin  (60^  -^)+sin^; 
sin(60O-^)=2sin^; 
sin(60o+^)=3sin^. 
Consequently  since  (Trig.  Anal.) 

sin  (Q0O+a)=  sin  60^  cos^+sin^  cos  60^=2  sin'; 
sin  (60^  -  a)  =  sin  60^  cos  a -sin 'cos  60^ =3  sin'. 
Adding  the  equations  we  obtain 

2  sin  60^  cos 's=5  sin'; 
2sin60O    2v'f     \/3 


Whence  tan  '= 


5 


6       ""5 
.\  cot'sS^/i* 
From  this  equation  we  may  deduce 
sin'ssV'jV; 
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If  the  eye  be  elevated  above  the  horizontal  plane,  the  lines  PT\ 
NU,  HZf  will  be  projected  below  GG.    The  lengths  of  these 
projections  are  in  direct  ratio  to  the  lines  projected. 
To  obtain  the  values  of  PF,  JVI7,  HZ,  we  observe  that 
PF=cos^;JVI?=cos(60O-a);  ja2?=cos  (6(P+ <J). 
Whence,  since  cos;=\/(ll*  —sin*), 

cos^=:\/(l  —sin*  J)  =  5  v'yV  ; 
cos  (60O-^)=v'(l  -4  sin>  ^)=  4  i/yV ; 
co8(6(y>+^)=V'(l-9  sin«  <J)=>  v'lV- 
From  these  equations,  the  following  relations  result: 

FT  \NU\HZ.:b:Ax  1, 
which,  therefore,  b  also  the  ratio  of  the  projection's  of  these  lines 
below  OG  consequent  on  an  elevation  of  the  eye  at  any  angle  e. 

If  the  second  projection  of  the  semiaxis  I  (y'P),  ==  -  part  of  PJtf 

(the  first  projection), 

cot  e^$  cot  ^=5  i  ^/\. 

For  if  PF  be  made  radius  in  the  two  triangles  PFy'  and  PFJIf, 

we  shall  have  Py'sstan  «,  and  P^=:tan  d.    But  Fy'  \  FM  :  1  :  «; 

consequently  tan  «  :  tan  ^:  1 1  \  i\ 

tan^ 
tan  «=  — — ; 

.'.  cot  «=5C0t^. 

In  general  it  is  roost  convenient  to  assume  2  as  the  value  of  «; 
then  e=9<^  50'.    If  *==  v'S,  «=lIo  18-5'. 

14.  Frojection  of  the  axes. — ^The  above  demonstration  affi>rds 
a  method  of  projecting  the  tetraxonal  axes,  which  is  similar  to  the 
method  in  the  monometric  system.     We  may  assume  rss3,  fs:2« 

1.  Draw  the  lines  AA,  HH 
at  right  angles  with,  and  bisect- 
mg  each  other.  Lict  HM^by 
or  flH=2  h.  Divide  HH  into 
six  parts  by  vertical  lines.  These 
Knes  including  the  left  and  right 
hand  verticals  may  be  numbered 
from  one  to  six  as  in  the  figure. 
In  the  first  vertical,  below  H, 

ky  off  HS^  J  i,  and  from  S 
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draw  a  line  through  M  to  the  fourth  vertical.     FP  is  the  projectkni 
of  the  axis  I. 

2.  From  Fdraw  a  Kne  to  the  sixth  vertical  and  parallel  with  HH. 
From  T  the  extremity  of  this  line,  draw  a  line  to  A"  in  the  secood 
vertical.  Then  from  the  point  17  in  which  TAT  intersects  the  fifth 
vertical,  draw  a  line  through  M  to  the  second  vertical ;  UU  is  thd 
projection  of  the  axis  II. 

3.  From  U,  where  TN  intersects  the  third  vertical,  draw  RZ 
to  the  first  vertical  parallel  with  HH.  Then  from  Z  draw  a  line 
through  M  to  the  sixth  vertical :  this  line  ZZ^  is  the  projection  of 
the  axis  III. 

4.  For  the  vertical  axis,  we  observe  in  fig.  6.  that  Z'H^sm 
(80O-<J)  =cos  (60^+^);  also  Jlffi=:co^  (3(P-<J)=sin  (60^+^). 
But  sin  (60^+^)  :  cos  (60o+^)=3v/3  :  1=3  :  tan  30^. 

Consequently  j  MH :  ZH: :  1  :  tan  30^,  or  ZH  equals  tan 
30^,  in  a  triangle  whose  base  is  |  MH.  If  therefore  we  lay  off  fixxn 
iV'on  the  second  vertical  (fig.  7.)  a  line  of  any  length  and  construct 
upon  this  line  an  equilateral  triangle,  one  side  NQ^  of  this  triangle  will 
intersect  the  first  vertical  at  a  distance,  HF,  from  H,  corresponding 
to  ZH  in  fig.  6. ;  for  in  the  triangle  NHV^  the  angle  HNV  is  an 
angle  of  30^  and  HN=  }  MH.  MV  is  therefore  the  radius  of  the 
circle  (fig.  6.)  Make  therefore  MA=^MA^MV;  AA  is  the 
vertical  axis,  and  FP,  C/P,  ZZ  are  the  projected  horizontal  axes. 

The  explanation  of  this  construction,  is  obvious  from  the  preceding 
demonstration,  and  from  the  remarks  under  the  monometric  system. 

15.  The  vertical  axis  has  been  constructed  equal  to  the  hori- 
Eontal  axes.  Its  length  in  the  several  tetraxonal  primaries  may  be 
laid  off  according  to  the  method  sufficiently  explained.  If  lines  be 
drawn  through  the  extremities  of  the  horizontal  axes,  parallel  with 
the  vertical  axis,  and  the  parts  above  and  below  be  made  equal  to 
the -vertical  seroiaxis,  their  extremities  will  be  the  vertices  of  the 
angles  of  a  hexagonal  prisniy  and  by  connecting  them,  we  obtun 
the  projection  of  this  solid.  A  double  hexagonal  pyramid,  the  isos- 
celes dodecahedron,  may  be  projected  by  connecting  the  extremities 
of  the  horizontal  axes  with  each  other  and  also  uniting  them  with 
the  extremities  of  the  vertical  axis.  By  drawing  lines  through  the 
extremities  of  each  horizontal  axis,  parallel  to  a  line  connecting  the 
extremities  of  the  other  two  axes,  a  plane  hexagonal  figure  will  be 
obtained  which  is  the  section  of  a  hexagonal  prism  diagonal  viritb 
the  one  above  referred  to ;  and  by  connecting  the  angles  of  thb 
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hexagonal  plane  with  the  extremities  of  the  vertical  axis,  a  second 
isosceles  dodecahedron  is  projected. 

16.  To  construct  a  rhombohedron, 
lay  off  verticals  through  the  extremi- 
ties of  the  horizontal  axes,  and  make 
the  part?,  both  above  and  below  these 
extremities,  equal  to  the  third  of  the 
vertical  semiaxis,  (Gg.  8.)  The  points 
E,  E,  E^  E^  be.  are  thus  determined ; 
and  if  the  extremities  of  the  vertical 
axis  be  connected  with  the  points  E  or 
E',  rtiombohedrons,  in  different  po- 
sitions, m  R  or  —  m  R,  will  be  con- 
structed. 

Delineation  of  Secondary  Planes  on  the  Primary  Forms. 

17.  Previous  to  drawing  the  secondary  planes  on  a  primary,  it 
becomes  necessary  to  determine  the  direction  of  the  intersections  of 
these  planes  with  the  primary  faces,  and  also  in  most  cases,  with  other 
secondary  planes.  The  principles  of  analytical  geometry  have  af- 
forded Naumann  formulas  for  these  intersections ;  but  it  would  be 
giving  this  article  too  great  an  extension  to  enter  into  a  full  discus- 
sion of  this  method  of  determining  intersections.  It  b  in  general 
sufficient  to  employ  the  method  of  construction.  This  method  has 
been  fully  explained  by  Brooke,  but  in  connection  with  the  Abb^ 
Hauy's  system  of  crystallographic  notation. 

In  the  employment  of  the  plan  of  construction,  the  projection  of 
the  prism  OP.  ooPoo ,  is  the  most  convenient  preliminary  step;  that 
is,  the  cube  in  the  monometric  system,  right  square  prism  in  the  di- 
metric  system,  the  rectangular  prism  in  the  trimetric,  the  right 
rhomboidal  in  the  monoclinate,  and  the  prism  OP.co  Pod  .qd  Pco  ,  in 
the  diclinate  and  triclinate  systems.*  This  is  advisable  because  in 
these  forms  the  lateral  edges  are  equal  and  parallel  to  the  vertical 
axis,  and  the  basal  edges,  to  the  horizontal  axes ;  and  consequendy 
in  laying  off  the  difierent  planes,  these  edges  may  be  substituted  for 
the  axes. 


•  The  system  of  notation  here  adopted,  is  that  employed  by  NiUMiNN.    It  wiJl 
be  found  explained  and  illustrated  in  my  system  of  Mineralogy. 

Vol.  XXXIIL— No.  1.  6 
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18.  Suppose  for  example  the  right  rectangular  prism  has  been 
projected,  (fig  9.)  and  it  is  required  to  place  on  iu  angles  the  plane 
2P9  whose  parametric  ratio  is  3 : 1  :  1.  Since  3  refers  to  the  vertical 
axis,  we  lay  off  on  the  lateral  edge  (e)  twice  as  many  parts  of  this 
edge  as  of  each  of  the  terminal  edges  (e  and  e.)  Consequently, 
by  taking  a  point  in  the  edge  e  distant  from  a,  ^  the  length  of  e,  and 
a  point  in  each  e  and  e,  |  their  respective  lengths,  and  then  join- 
ing these  points,  the  conditions  will  be  complied  with,  and  the 
plane  2P  will  be  constructed.  If  the  plane  to  be  introduced  were 
4P2  the  parametric  ratio  of  which  is  4  :  2  :  1 ,  (in  which  4  refers  to 
the  vertical  axis  and  2  to  the  longer  horizontal,)  we  should  in  the 
same  manner  mark  off  4  parts  of  e,  2  of  e  and  I  of  e;  if  the  plane 
were  4t^2,  (in  which  2  refers  to  the  shorter  horizontal  axisj)  2  parts 
of  e  should  be  laid  off,  and  1  of  e.  By  connecting  the  points  thus 
determined,  the  plane  4P2  or  4^2  would  be  delineated.  If  the 
plane  were  2Pqo  (2  :  gd  :  I),  which  represents  a  plane  on  the 
longer  terminal  edge,  2  parts  of  e  should  be  laid  off,  and  1  of  e  ; 
from  the  determined  points  in  e  and  e,  lines  should  be  drawn  to  the 
opposite  edges  parallel  with  the  edge  e,  and  by  connecting  the  ex- 
tremities of  the  lines  thus  drawn,  the  desired  representation  of  a 
plane  2Pqo  would  he  completed.  The  same  should  be  repeated 
on  all  the  similar  edges.  This  will  suffice  to  illustrate  the  manner 
of  substituting  the  edges  for  the  axes,  and  also  the  method  of  de- 
lineating single  planes. 

19.  The  manner  of  determining  the  intersections  of  planes,  we 
may  illustrate  by  an  example.  Suppose  it  were  required  to  place 
the  planes  P,  2P,  4p2  and  2P2  on  a  right  rectangular  prisin.  Two 
rectangular  prisms  should  first  be  accurately  projected  by  the  method 
which  has  been  explained.  One,  of  a  size  which  may  be  considered 
convenient  for  a  representation  of  the  crystal,  drawn  with  light  pen- 
cil marks ;  the  other  of  larger  dimensions,  for  the  purpose  of  deter- 
mining the  direction  of  the  intersections ;  these  intersections  when 
determined  are  to  be  transferred  to  the  smaller  figure.  On  fig  9, 
we  may  first  lay  down  the  plane  P,  by  drawing  lines  connecting  the 
centers  of  the  three  edges  about  the  angle.  These  lines  are  neces- 
sarily parallel  to  the  diagonals  of  the  three  faces ;  the  triangle  mno 
is  therefore  the  plane  P.  By  connecting  the  points  m,  6,  n,  the  plane 
2P  is  constructed;  for  the  plane  tnbn  cuts  off  2  parts  of  e  to  1  of  each 
e  and  e,  as  the  expression  2P  requires.  To  lay  off  4i^2  (4  :  1  t  2.) 
Let  the  whole  edge  ab  represent  4 ;  then  an  (i  of  e)  will  equal  9 


Digitized  by  VjOOQIC 


On  the  Drawing  of  Figures  of  Crystals. 


48 


parts  on  the  edge  e,  and  ap  (^  of  e)  will  equal  1  part  on  e,  agreea- 
bly to  the  expression  4i^2 ;  npb  is  therefore  the  plane  4J^.     The 


Fig.  9. 


Fig.  10. 


perimeters  of  the  planes  npb  (4p2)  and  nmo  (P)  intersect  one  anoth- 
er in  the  points  n  and  a ;  consequently  the  line  of  intersection,  -be- 
tween these  two  planes  must  be  situated  between  these  points,  and 
therefore  the  direction  of  the  intersection  of  P  and  4^  is  na. 

The  planes  nmb  (2P)  and  npb  (4F^2)  intersect  in  the  line  n6, 
and  therefore  the  intersection  of  2P  and  4^2  is  in  the  direction 
of  n6. 

Again,  the  intersection  of  P  and  2P  has  the  direction  tnn. 

We  may  next  lay  oflF  the  plane  2P2,  (2:2:1,)  which  may  be 
constructed  by  marking  off  2  parts  on  each  e  and  e  and  I  part  on  e. 
Such  a  plane  is  mro,  since  ao=|e,  am=|  e,  aqd  ar^i  e.  There- 
fore the  intersection  of  mro  (2P2)  with  mno  (P)  has  the  direction 
of  the  common  line  mo. 

The  perimeters  of  the  planes  mro  (2P2)  and  npb  (4p2)  intersect 
in  the  points  a  and  /?.  If  therefore  these  planes  formed  an  edge  of 
intersection  it  would  have  the  direction  of  the  line  a^  or  ro. 

The  line  ro  of  the  plane  mro  (2P2)  is  parallel  to  n&,  of  the  plane 
mnb  (2P) ;  the  intersections  of  2F2  and  2P  would  therefore  be  par- 
allel with  these  lines.  In  this  manner  all  the  mutual  intersections 
of  these  and  other  planes  may  be  obtained. 

Fig  10  exhibits  these  planes  in  their  respective  positions  as  above 
determined.  The  planes  may  be  lettered  as  in  the  figure ;  mno=a, 
mni=a^,  mro =6,  npb=-o'.  The  edges  a  :  P  and  a  :  a'  were  made 
parallel  with  mn  (fig.  9.)    The  intersection  of  P  with  5  has  the  di- 
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rection  mr^  ihnt  of  P  with  &,  the  directioD  of  np.  The  intersec- 
tions  of  a,  o,  M  are  parallel  with  mo ;  those  of  a^  5',  ft,  have  the  di- 
rectioD  bn^  as  determined  above.  The  edge  a  :  o^  is  drawn  in  the 
direction  na^  explained  above  as  the  intersection  of  npb  and  imio. 
Finally  the  edge  M  :  a^  is  drawn  parallel  with  mft,  and  the  edge 
M  :  o',  parallel  with  pby  which  in  6g.  9,  is  obviously  the  intersecdoo 
of  pbn  with  M.  The  planes  o  and  o'  do  not  meet ;  were  the  plane 
a'  wanting,  their  intersection  would  hav§  been  drawn  parallel  with 
a^  or  parallel  with  the  edge  a'  :  6'. 

20.  In  this  manner  a  sketch  of  a  crystal  may  be  made  or  recti6ed, 
or  a  figure  may  be  drawn,  whose  prototype  has  not  been  observed. 
The  crystallographic  expressions  however,  do  not  indicate  ihe  size  of 
the  planes.  The  edge  M  :  o^  might  have  been  so  drawn  as  not  to 
have  formed  an  intersection  with  the  plane  P*  Again,  these  sec- 
ondary planes  might  have  been  so  extended,  that  in  connection 
with  the  corresponding  planes  on  the  other  angles,  they  should  ob- 
literate mostly  or  entirely  the  primary  faces.  The  intersections  of 
the  planes  would  not  however  be  changed  in  direction.  There 
would  be  new  intersections  of  planes  on  opposite  parts  of  the  san^ 
primary  face,  which  it  would  be  necessary  to  determine  in  the  above 
manner.  _         _^ 

21.  We  may  now  add  the  planes  fPoo ,  2Poo ,  l^oo ,  and  go  P; 
the  two  former  are  replacements 

of  the  longer  terminal  edge  e.  the  Pig.  ii. 

third  is  situated  on  the  shorter  edge 
e,  and  the  last  is  a  replacement  of 
a  lateral  edge.  We  may  also  sup- 
pose that  fPoo  meets  the  planes 
a  and  5 ;  2Poo ,  the  plane  6 ;  Pod 
the  planes  a  and  o^,  and  od  P,  the 
planes  a^  and  o^  It  is  therefore 
necessary  to  determine  the  direc- 
tion of  these  intersections.  For 
this  purpose  fig.  9  is  redrawn  (fig. 
11)  to  avoid  confusion  firom  the 
multiplicity  of  similar  lines,  (this 
would  not  be  required  in  practice,)  and  the  lines  in  the  preceding 
figure,  not  including  the  new  planes,  are  here  dotted. 

The  plane  ntuv  is  so  drawn  that  an  equals  je  and  a^=|  of  iff 
which  fulfills  the  conditions  for  (he  plane  }Fod  (|  :  QO  :  1).    Again 
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trow  is  the  plane  2Poo  '(3  :  od  :  1) ;  for  it  cuts  off  |  of  e  and  i  of 
e,  or  2  parts  of  e  to  1  of  e.     •  __ 

The  perimeters  of  the  planes  vntu  (f  Pod  )jand  mno  (P)  intersect 
in  the  points  n  and  o ;  the  intersections  of  f  Poo  with  P  has  there- 
fore the  direction  an,  and  is  parallel  withjhe  edge  a  :  o'  in^gure  10. , 

The  perimeters  of  the  planes  vntu  (|Pqo  )  and  mro  {2P2)i  inter- 
sect in  the  points  a  and  y ;  and  a  line  from  a  to  r_marks  the  direc** 
tion  of  the  edge  between  the  planes  f  Poo  and  2P3.        __ 

The  perimeters  of  the  planes  srow  (2Pqo  )  and  f?tro  (2P2),  cdn- 
cide  in  the  line  ro.  The  intersection  of  ^Poo  and  2P2  has  there- 
fore the  direction  ro  and  is  parallel  with  the  edge  5  :  aMn  fig.  10. 

Again,  the  plane  gmol  represents  i^  oo,  (1  :  1  :  oo )  for  it  cuts  off 
equal  parts  of  the  edges  e  and  e.  The  perimeters  of  the  planes 
gmol  and  nmo  (P)  coincide  in  the  line  mo;  their  intersection  is 
therefore  parallel  to  this  line,  or  to  the  edges  a  :  o  and  5  :  M,  fig.  10. 

The  perimeters  gmol  and  npb  (4p2)  intersect  in  the  points  «  and 
i ;  a  line  from  a  to  {  therefore  marks  the  direction  of  the  edge  be-, 
tween  Poo  and  41^2  (o'). 

Again,  the  plane  prkhis  the  projection  of  odP  (  go  :  I  ;  I),  for 
it  cuts  off  equal  portions  of  e  and  e,  and  is  parallel  with  the  lateral 
edge.  The  perimeters  prJch  (qd  P)  and  mbn  (2P)  intersect  in  the 
points  e  and  C ;  a  line  between  these  points  is  parallel  with  mn. 
The  intersection  of  these  planes  will  therefore  be  parallel  with  mn, 
or  the  edge  a  :  a'  (fig.  10.) 

The  perimeters  prkh  (oo  P),  and  pnb  (4f  2)  intersect  in  the  points 
p  and  C.  A  line  drawn  from  p  to  i  determines  therefore  the  inter- 
section of  ooP  and  4p2  (o'). 

Pig.  12.  Fig.  13. 


^^^^M^ 


ft 


Fig.  12,  contains  these  additional  planes  laid  down  according  to  the 
above  deductions.  The  edge  a  :  e'(§Pa> )  is  parallel  with  rtie  edge 
a  :  o';  the  edge  e'  :  6  has  the  direction  ay ;  the  edge  e''(2Poo  )  :  6 
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18  parallel  with  theedge  5  :  a^;  the  edge  a  :  e(JE^QO )  is  parallel  with 

the  edge  a  :  5  or  M  :  5 ;  the  edge  o'*:  e  has  the  directioo  of  a  line 

from  a  to  C ;  the  edge  a^ :  e(  ooP)  is  parallel  with  the  edge  P  :  a ; 

"  and  finally  the  edge  e  :  5^  has  the  direction  of  a  line  drawn  from  p 

16  i. 

In  this  manner  the  intersections  of  all  possible  jdanes  may  be  de- 
termined and  transferred.     It  should  be  observed  that  similar  parts 
of  a  crystal  are  similarly  modified.    Figure  12  is  a  completed  repre- 
sentation of  a  crystal  which  presents  the  planes  above  designated,  vis. 
OP.  QoPoo .  odI^cjo  .P.2P.2P2.4p2.Poo  .fPoD  .2Poo .  ooP 
PM        ttaa'66'e        e'e"         c 

Thb  same  descriptive  expression  applies  equally  to  fig.  13>  which 
contains  the  same  planes  as  fig.  12,  but  dififerently  proportioned  id 
size.  The  planes  M  have  been  diminished  by  the  enlargement  of 
e,  thus  producing  a  modified  rhombic  prism.  The  directions  of  the 
intersections  are  identical  with  those  in  fig.  12.  This  figure  illus- 
jtrates  a  preceding  remark  (^  19),  that  the  descriptive  expresaons 
of  planes  indicate  merely  their  situation  and  not  their  sise. 

According  to  the  same  method,  crystals  may  be  projected  m  each 
of  the  crystallographic  classes,  after  their  axes  have  been  accurately 
laid  down.  It  was  remarked  that  the  figure  employed  ibr  determin- 
ing the  intersections  should  be  large :  in  a  large  figure  slight  varia- 
tions from  the  true  direction  or  position  of  lines  produces  errors  of 
less  magnitude.  Also  the  lines  should  be  carefully  and  delicately 
drawn.  With  the  point  of  a  needle  on  glazed  cards,  a  very  great 
degree  of  accuracy  may  be  attained. 

PBOJKCTION   OF   SIMPLE   SECONDARY  FORMS. 

21.  Mxmometric  system. — ^The  projection  of  many  of  the  simple 
secondary  forms, — ^for  example  the  trisoctahedrons,  the  hexoctabe- 
drons,  be. — ^by  the  method  of  construction  which  has  been  explain- 
ed, would  be  a  long  and  tedious  prdcess ;  at  least  when  compared 
vnth  the  more  simple  method,  depending  on  the  relative  lengths  of 
the  axes  and  the  rhombic  and  trigonal  interaxes  m  these  forms. 
The  right  lines  passing  through  the  centre  of  the  octahedron  to  the 
centres  of  its  edges,  are  called  rhombic  inieraxes;  and  those  which 
pass  to  the  centres  of  the  faces,  are  the  trigonal  interaxu.  In  the 
several  monometric  forms,  the  extremities  of  one  or  more  of  these 
interaxes  extend^  or  diminished  in  their  lengths,  occupy  the  ver- 
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tices  of  Uie  solid  angles.    If  therefore  these  points  (the  extremities 
of  the  interaxes,)  can  be  determined  in  the  several  crystalline  forrosi 
it  will  only  remain  to  connect  them,  in  order  to  form  a  projection  of 
these  solids.    The  principles  of  analytical  geometry  afibrd  the  means 
of  determining  how  much  the  interaxes  of  the  octahedron  must  be 
increased  or  diminished  to  equal  the  interaxes  in  these  diflferent  forms. 
It  is  thus  found  that  each  half  of  a  trigonal  interaxis  must  be  increas- 
ed by  that  portion  exjpressed  in  the  fraction 
2  vm-'(m+n) 
mn+(i»+n)* 
and  for  each  half  of  a  rhombic  interaxis,  we  have  the  corresponding 
fraction 

n>I 

n+i; 

By  giving  m  and  n  different  values  from  0  to  cx>,  the  values  of 
these  interaxes  for  any  monometric  form  may  be  obtained.  The 
lUlowing  values  are  thus  deduced  for  several  occurring  forms ; 

Trig,  intenzfls.   Ehomble  interu. 

Trigonal  trisoctahedron  (fig.  20.)*  20  i  0 

Dodecahedron  (fig.  7.)  QoO 

Hexoctahedron  (fig.  25.)  30| 

"  402 

«  oOf 

Tetrabexahedron  (fig.  11.)  qo02 

"  od03 

Tetragonal  trisoctahedron  (fig.  16.)  202 

"  303 

Cube,      .      *  ooOoo  2  1 

To  construct  the  form  402,  the  octahedron  is  first  to  be  projected, 
and  its  axes  and  interaxes  drawn.  Then  add  to  each  half  of  each 
trigonal  interaxis,  five  sevenths  of  its  length ;  and  to  each  half  of 
each  rhombic  interaxis,  one  third  of  its  length.  The  extremities  of 
the  lines  thus  constructed,  are  situated  in  the  vertices  of  the  solid 
angles  of  the  hexoctahedron  402,  and  by  connecting  them,  the  pro- 
jection of  this  form  is  completed. 

22.  In  the  inclined  hemihedral  monometric  forms — that  is,  those 
hemihedral  forms  whose  opposite  faces  are  inclined  to  one  another 
and  not  parallel,  as  the  tetrahedron,  &c. — ^the  rhombic  interaxes  do 

•  For  these  and  the  following  references  to  figures,  the  reader  is  referred  to  the 
copperplates  in  my  sjrstem  of  Mineralogj^ 


i 

i 
i 
i 

I 
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not  terminate  in  the  vertices  of  the  solid  angles,  and  may  therefcte 
be  thrown  out  of  view  in  the  projection  of  these  solids.  The  two 
halves  of  each  trigonal  interaxis,  terminate  in  the  vertices  of  disam- 
ilar  angles,  and  are  of  unequal  lengths.  One  is  identical  mth  the 
corresponding  in  the  holohedral  forms,  and  is  called  the  hdobedral 
portion  of  the  interaxis ;  the  other  is  the  heroihedral  portion.  The 
length  of  the  latter  may  be  determined  by  adding  to  the  half  of  the 
octahedral  interaxis,  that  portion  of  the  same  indicated  in  the  for- 
mula, 

2  mn—im  —  n) 

If  the  different  halves  of  the  trigonal  interaxes,  be  assumed  atone 

time  as  the  holohedral  and  again  as  the  hemihedral  portion,  the  re- 

mOn      ^      mOn  ,  .       ^     r«.^     r,.     . 

verse  forms  -q—  and  —  ""H"  maybe  projected.    The  fdlowing 

table  contains  the  values  of  the  above  fraction  for  several  of  the  in- 
clined hemihedral  forms  and  also  the  corresponding  values  for  the 
holohedral  portion  of  the  interaxis. 

Hdobed.  intenx.    Hemihed.  intenv. 

o 

Tetrahedron  (fig.  30.)  2        ^  ^ 

202 

Trigonal  hemitrisoctahedron  (fig.  34.)  -g-      |  2 

303 

|0 

Tetragonal  hemitrisoctahedron  (fig.  40.) -o"        |  $ 


i  1 


I 


20 
2 

30| 

Inclined  hemihexoctahedron  (fig.  41)  -g— 

402 

2 
50f 

2 

23.  The  parallel  hemihedronif  (for  example,  the  Pentagonal 
Dodecahedron,  or  Hemi-tetrahexahedron)  contain  a  solid  angle,  sit- 
uated in  a  line  between  the  extremities  of  each  pair  of  semiaxes, 
which  is  called  an  unsymmetrical  solid  angle.  The  vertices  of 
these  angles  are  at  unequal  distances  from  the  two  adjacent  axes. 
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4» 


and  therefore  are  not  in  the  line  of  the  rhombic  interaxes.    The 


coordinates  of  this  solid  angle  for  any  form,  as 


[mOn] 


may  be  found 


i_     1.    i.        ,     ntOn-})      ^n(m-l) 

by  the  formulas  — ^ r^  and r- 

'  mn  —  1  Tnn  —  i 

las,  the  situation  of  two  points,  a 

and  6,  (fig.  14.)  in  each  of  the 

axes  may  be  determined :  and  if 

lines  are  drawn  through  a  and  b 

in  each  semiaxis  parallel  to  the 

other  axes,  the  intersections  c,  (/ 

of  these  lines  will  be  the  vertices 

of  the  unsymmetrical  solid  angles, 

those  marked  c  of  the  form  — ^ — 

and  those  marked  (/,  of  the  form 
[mOn] 


By  means  of  these  formu- 


Fig.  14. 


.  The  trigonal  interaxes  are  of  the  same  length  as  in  the  holohedral 
forms.  The  values  of  these  interaxes,  and  of  the  coordinates  of  the 
unsymmetrical  solid  angle  for  different  parallel  hemihedrons,  are  con- 
tained in  the  following  table. 


Parallel  hemihexoctahedron  (fig.  49.) 


Hemitetrahexahedron  (fig.  44.) 


Trigonal 

Coord,  of  Uieun- 
■7m.  Mlid  angle. 

i 

1 

* 

f 

4 

f 

1 

tV 

a 

i 

i 

1 

[30|] 

2 
[402] 

2 
[50|] 

2 

[o°Oj] 

2 
[0002] 

24.  Dimeiric  system. — ^In  an  octagonal  pyramid,  mPn  (fig.  59.)  the 
interaxes,  or  diagonals  symmetrically  intermediate  between  the  hori- 
SK>ntal  axes,  terminate  in  the  interaxal  basal  angles.  Their  length  ex- 
ceeds the  length  of  the  interaxes  of  the  octahedron,  by  a  portion  equal 

VoL-XXXIH.— No.1.,  7 
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to     I  |>    If  therefore  the  octahedron  mP  and  its  interaxes  be  project- 
ed, and  these  interaxes  be  increased  by  a  portion  of  their  length  ex- 

n-l 
preised  in  the  fraction,  ztt'  they  will  equal  the  interaxes  of  the 

octagonal  pyramid  mPn.    This  solid  may  then  be  projected  by  cod- 

necting  the  extremities  of  these  interaxes,  with  the  extremities  of 

the  horizontal  axes,  and  joining  all  the  angles  of  the  octagonal  base 

thus  formed,  with  the  extremities  of  the  vertical  axis. 

25.  Tetraxonal  system, — The  dihexagonal  pyramid  (fig.  126.) 

may  be  projected  in  the  same  manner  as  the  octagonal  pyramid  just 

described ;  that  b,  by  increasing  the  interaxes  by  a  portion  equal  to 

«-l 

-TTT'  unitmg  the  points  thus  determined  with  the  horizontal  axes, 

and  connecting  the  angular  points  of  the  base  thus  projected,  with 
the  extremities  of  the  vertical  axis. 

The  scalenohedron  (fig.  116.)  mR"  admits  of  a  similar  construc- 
tion with  the  rhombohedron  mR.  The  only  variation  required,  is 
to  multiply  the  vertical  axis,  by  the  number  of  units  in  n,  after  the. 
points  E  and  E^  in  the  rhombohedron  mR  have  been  determined ; 
then  connect  the  points  E,  or  the  points  E',  with  one  another  and 
with  the  extremities  of  the  vertical  axis. 


Art.  IV. — Meteorological  Sketches;  by  an  Observer. 

[Prepared  for  the  13ilf  edition  of  the  American  CJoast  Pilot.] 

The  science  of  Meteorology  is  not  only  interesting  to  the  philo- 
sophic observer,  but  the  natural  phenomena  of  which  it  takes  cog- 
nizance, are  such  as  daily  afifect  the  interest  and  comfort  of  every 
member  of  the  human  family.  But  to  no  class  of  persons  are  these 
phenomena,  as  exhibited  in  various  parts  of  the  world,  of  so  moch 
practical  importance  as  to  the  members  of  the  nautical  profession.  A 
competent  knowledge  of  thiese  exhibitions,  or  of  geographical  mete- 
orology, is  therefore  an  important  element  of  that  varied  knowledge 
winch  is  acquired  by  the  skillful  navigator. 

General  View  of  the  Atmosphere. 

The  transpaireiit  aerial  fluid  which  surrounds  our  globe>  and  wbiob 
we  denominate  the  atmosphereij  fprms  a  comparativdy  thio  stratum 
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or  eoTelope,  which  in  the  immediate  Ficinity  of  the  earthi  is  greatly 
compressed  by  its  own  weight,  and  which  in  its  roost  expanded  and 
tenuous  stite  is  supposed  to  extend  itself  to  the  height  of  only  for- 
ty-five or  fifty  miles  from  the  earth's  surface.  Its  superincumbent 
pressure  or  weight  is  ascertained  by  means  of  the  barometer,  and  ia 
equal  to  a  column  of  mercury  about  thirty  inches  in  height.  By 
means  of  this  instrument  we  learn  that  one  half  its  weight  or  actual 
quantity  is  within  three  miles  and  a  half  of  the  surface  of  the  ocean ; 
and  it  \s  within  this  limit  that  nearly  all  the  visible  or  important  phe- 
nomena of  the  atmosphere  are  apparently  developed.  The  super- 
ficial area  of  the  lower  surface  of  the  atmosphere  is  equal  to  about 
300,000,000  square  miles ;  and  as  a  compression  of  the  whole  mass 
to  the  common  density  which  it  exhibits  at  the  sea  level,  would  re- 
duce its  entire  height  to  about  five  miles,  it  follows  that  by  this  stan- 
dard of  comparison  the  height  or  thickness  of  the  atmosphere  is  to 
its  superficial  extent  in  the  proportion  of  only  I  to  40,000,000. 

These  several  facts  are  too  important  to  be  lost  sight  of,  in  our 
general  reasonings  upon  the  phenomena  of  the  atmosphere ;  and  the 
more  so,  as  we  are  prone  to  give  too  much  altitude  to  our  concep- 
tions on  these  subjects.  If  we  even  consider  the  proper  height  or 
thickness  of  the  atmosphere  as  equal  to  fifty  miles,  still,  as  compared 
with  its  entire  surface,  this  is  only  equal  to  one  five  hundredth  of  the 
proportion  which  the  thickness  of  a  common  sheet  of  paper,  of  the 
ibolscap  size,  bears  to  its  surface  dimensions ;  and  if  we  view  the 
atmosphere  either  as  condensed  to  the  mean  of  the  surface  pressure, 
or  in  relation  to  the  actual  limit  of  all  its  tangible  phenomena,  it  will 
only  be  equal  to  one  five  thousandth  part  of  the  proportional  thick- 
ness here  mentioned.  We  may  hence  perceive  the  inapplicability 
of  analogical  reasonings  that  are  founded  on  the  movements  which 
occur  in  a  chimney,  or  in  an  inclosed  apartment,  as  attempted  to  be 
applied  in  explanation  of  the  general  movements  of  the  atmosphere. 

Two  instruments  of  modem  invention,  the  barometer  and  tker^ 
mameter,  are  truly  invalqable  as  testing  the  condition  of  the  atmos- 
phere, and  their  use  should  be  familiar  to  every  navigator.  By  the 
first,  as  we  have  seen,  the  amount  or  weight  of  the  superincumbent 
atmosphere,  at  any  place,  may  always  be  accurately  known,  and  by 
the  indications  of  the  other  the  temperature  of  the  air  as  well  as  of 
the  ocean,  may  be  ascertained  with  equal  precision. 

Among  the  most  striking  peculiarities  of  the  atmosphere,  are  ks 
rapid  and  almost  constant  noovetnents  of  progression  or  cifculation. 
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which,  with  sonie  unimporUmt  exceptbiis,  appear  to  prevail  tbroagb- 
out  the  globe*  These  movements  evidently  show  the  continued 
operation  of  some  powerful  impulse,  which,  to  the  writer  at  least, 
does  not  appear  to  have  been  satbfactorily  explained*  It  is  esti* 
mated  from  the  average  rate  of  sailing  of  ships  during  bng  vojrages 
through  different  seas,  and  from  other  data,  that  the  average  velocity 
of  the  wind  near  the  surface  of  the  ocean  is  equal  to  eighteen  miles 
an  hour  throughout  the  year,  and  in  the  common  region  of  the  clouds 
the  velocity  must  be  much  greater. 

Temperature  of  Elevation. 

Elevation  above  the  level  of  the  sea,  or  the  general  level  of  a 
country,  causes  a  regular  variation  in  temperature.  The  first  300  feet 
usually  cause  a  difference  of  about  1  degree  of  Fahrenheit's  ther* 
mometer.  After  ascending  oOO  feet,  it  is  estimated  that  the  thermom- 
eter falls  a  degree  in  295  feet,  then  at  277,  252,  223,  and  192  feet ; 
but  300  feet  to  a  degree  is  a  common  rule.  On  these  principles  the 
limit  of  perpetual  frost  has  been  calculated.  It  is  made  a  little  more 
than  15,000  feet  at  the  equator,  and  from  that  to  13,000  between 
the  tropics,  and  from  9,000  to  4,000  feet  between  latitudes  40^ 
and  590. 

It  has  been  found,  however,  that  the  above  rule  is  subject  to  great 
variations,  owing,  probably,  to  the  course,  temperature,  and  super- 
position of  the  atmospheric  currents  which  prevail  in  different  re- 
gions, and  at  difierent  altitudes.  Colder  currents  are  often  found 
resting  upon,  or  interposed  between,  those  of  a  higher  temperature, 
and  vice  versa.  On  the  Himalaya  Mountains,  in  Asia,  between  the 
latitudes  of  28^  and  34^  north,  the  region  of  vegetation  has  been 
found  to  extend  several  thousand  feet  above  the  supposed  line  of 
congelation  in  those  latitudes.  It  is  also  renoarkable  that  the  line  of 
perpetual  snow  is  found  at  a  much  greater  altitude  on  the  northern 
side  of  these  mountains  than  on  the  southern  side  in  a  lower  lati- 
tude. From  this  it  may  be  inferred  that  the  temperature  b  high 
regions,  as  well  as  in  lower  situations,  is  greatiy  afi^ted  by  the  geo- 
gniphical  course  and  physical  condition  of  the  currents  of  atoioft- 
phere  which  prevail  in  those  regions. 

Stratification  and  Elevation  of  the  Currents  of  the  Atmosphere. 

It  is  obvious,  from  the  courses  of  the  clouds  and  other  light  bo- 
dies which  sometimes  float  in  the  atmosphere,  that  the  movemeols 
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of  the  latter  are  roainly  borizontal,  or  parallel  to  the  earth's  sarfece. 
Notwithstanding  this,  the  common  theory  of  winds  supposes  a  con- 
stant rising  of  the  atmosphere  in  the  equatorial  regions,  connected 
with  a  flow  in  the  higheir  atmosphere  towards  the  polar  regions,  and 
a  counter  flow  at  the  surface  towards  the  equator,  to  supply  the  as^ 
cending  current.  This  ascending  movement,  however,  has  never  yet 
been  discovered,  and  it  is  easy  to  perceive  that  if  it  existed  in  the  man- 
ner supposed,  its  magnitude  and  velocity  must  be  altogether  too  great 
to  have  eluded  observation. 

It  is  apparent,  however,  that  different  currents  often  prevail  at  dif- 
ferent altitudes,  superimposed  one  upon  another,  and  moving  at  the 
same  time  in  different  directions.  These  currents  are  often  of  different 
temperatures  and  hygrometrical  condition,  and  are  found  moving  with 
different  degrees  of  velocity.  It  is  by  the  influence  of  these  currents 
that  volcanic  ashes,  and  other  light  substances,  which  are  elevated  by 
means  of  volcanic  spouts  or  whirlwinds  to  the  higher  regions  of  the 
atmosphere,  are  conveyed  to  great  distances,  and  in  directions  which 
are  often  contrary  to  the  prevailing  wind  at  the  surface.  On  the 
eruption  in  St.  Vincent,  in  1812,  ashes  were  thus  deposited  at  Bar- 
badoes,  which  is  60  or  70  miles  to  the  windward,  and  also  on  the 
decks  of  vessels  still  farther  eastward,  while  the  trade  wind  was 
blowing  in  its  usual  direction.  On  the  great  eruption  of  the  volcano 
6f  Cosiguina,  on  the  shores  of  the  Pacific,  in  Guatemala,  in  Jan- 
uary, 1835,  the  volcanic  ashes  fell  upon  the  island  of  Jamaica,  at 
the  distance  of  800  miles  in  a  direct  line  from  the  volcano.  Facts 
like  these  ought  to  put  at  rest  the  common  theory  of  the  trade  winds, 
according  to  which  these  ashes  would  sooner  have  fallen  upon  the 
northern  shores  of  the  Gulf  of  Mexico,  or  the  peninsula  of  Florida. 
On  the  same  occasion  the  volcanic  ashes  were  also  carried  westward 
in  the  direction  contrary  to  the  trade  wind  on  that  coast,  and  fell  up- 
on H.  M.  ship  Conway,  in  the  Pacific,  in  lat.  7^  N.,  long.  105^  W., 
more  than  1,200  miles  distant  from  the  volcano,  in  the  direction 
which  is  nearly  opposite  from  that  of  Jamaica.  These  phenomena 
were  doubtless  the  effect  of  two  different  currents  prevailing  at  dif- 
ferent elevations ;  but  we  shall  seek  in  vain,  in  these  developments, 
for  proof  of  the  commonly  received  but  imaginary  system  of  the 
trade  winds. 

The  occasional  interposition  of  a  warmer  current  of  atmosphere 
between  the  lower  current  and  the  higher  regions,  has  been  proved 
by  the  observations  of  aeronauts.    In  countries  situated  like  the  Uni- 
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ted  States,  where  the  suHace  is  often  occupied  io  wiotoTi  far  long 
periods,  by  an  intensely  cold  stfatum  of  air  from  the  interior  elera- 
tions,  the  warm  currents  from  lower  latitudes  appear  to  find  their 
way  at  a  superior  elevation ;  and  their  presence  in  this  position  is 
often  demonstrated  by  the  phenomena  which  they  induce. 

CUoudSf  Fogs  and  Rain* 

The  atmosphere  is  always  pervaded  by  water  in  the  form  of  trans- 
parent or.  invisible  vapor,  and  the  process  of  evaporation  is  contin- 
ually carried  on,  except  in  cases  where  the  thermometer  is  below 
what  is  called  the  dew  point,  or  when  the  vapor  is  being  condensed 
in  the  form  of  clouds,  fogs,  or  rain.  "  Clouds  and  fogs  are  the  same 
thing,  being  an  assemblage  of  small  vesicles  of  water  floating  in  the 
atmosphere.  At  a  distance  in  the  atmosphere  we  see  the  whole  u 
a  cloud,  but  when  the  vapor  sinks  to  the  earth,  or  will  not  rise,  and 
we  are  immersed  in  it,  we  call  it  a  fog.  Dew-fogs  which  hang  over 
fields,  are  siratut  clouds ;  and  fogs  which  involve  elevated  objects, 
are  cwnuloui  clouds."  It  is  to  circumstances  of  distribution,  light, 
shade,  dbtance,  and  perspective,  that  the  great  variety  in  the  ap' 
pearance  of  the  clouds  is  owing ;  and  on  this  variety  of  appearance 
the  following  classification  has  been  founded,  by  which  the  clouds 
have  been  considered  as  pertaining  to  seven  classes : 

1.  Like  a  lock  of  hair,  or  a  feather,  called  cimu. 

52.  A  cloud  in  conical  or  rounded  heaps,  called  aimti/ti#. 

3.  A  horizontal  sheet,  called  stratus. 

4*  A  system  of  small  fleecy  or  rounded  clouds,  called  cirro'ah 
mtUus. 

5.  The  wavy  or  undulating  stratus,  called  drro^straius. 

6.  The  cumulus  and  cirro-stratus  mixed,  called  cwamk^stratms. 

7.  A  cumulus  spreading  out  in  cirrus,  and  raining  beneath,  called 
mmbus. 

The  cirrus  is  usually  the  most  elevated — sometimes  as  a  gause 
veil,  or  parallel  threads.  lu  height  is  apparently  from  ode  to  four 
miles. 

Dew  is  the  condensation  of  aqueous  vapor  upon  .the  surface  of  a 
condensing  body  or  substance.  Clouds  and  fogs  are  watery  particles 
condensed  firom  aqueous  vapor  while  floating  in  the  atmosphere, 
where  they  continue  to  float  till  precipitated,  or  again  dissolved.  If 
by  the  concentration  of  these  particles,  or  by  any  additional  conden- 
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sation,'  their  weight  be  increased  beyond  that  which  the  extent  of 
their  surface  can  sustain,  they  then  descend  in  the  form  of  rain ;  and 
as  the  condensation  ordinarily  increases  as  the  drops  increase  in  inag- 
Ditude,  it  is  common  to  have  more  rain  fall  on  the  surface  of  the 
ground  than  on  an  equal  space  upop  the  top  of  a  house  or  church. 
Clouds,  fogs,  and  rain  are  therefore  essentially  the  same,  the  latter 
being  the  continuation  or  extension  of  the  same  process  which  pro- 
duced the  former. 

Owing  to  the  evaporating  properties  of  the  atmosphere  -in  the 
higher  regions,  as  well  as  the  intensity  of  cold  which  there  uniformly 
prevails,  distinct  clouds  are  seldom,  if  ever,  found  at  a  greater  ele- 
vation than  the  summits  of  the  highest  mountains,  which  is  about 
five  miles.  At  an  intermediate  region,  however,  the  clouds  are 
often  at  a  temperature  above  freezing,  while  the  air  at  the  surface 
is  much  below  the  freezing  point,  and  the  earth  covered  with  snow. 
This  condition  of  the  clouds  seems  not  unfrequently  evident  by  their 
appearance  to  the  eye  of  an  observer.  Snowy  or  frozen  clouds  are 
usually  dim  and  undeBned  in  their  aspect  or  appearance ;  and  a  fall 
of  snow  may  not  unaptly  be  termed  the  fall  of  a  frozen  ckmd* 

Of  Hail. 

Hail  of  small  size,  as  it  falls  in  wintry  storms,  ap|^ears  as  frozeo 
rain-drops.  From  the  occurrence  of  this  phenomenon  in  a  freezing 
state  of  weather,  we  find  evidence  that  a  stratum  of  air  in  the  region 
of  clouds  is  at  a  temperature  above  the  freezing  point,  or  warmer 
than  that  which  is  found  at  the  surface  at  the  same  time.  A  heavy 
fiill  of  snow  when  the  temperature  is  much  below  the  freezing  point, 
afifords,  perhaps',  the  same  indication. 

Summer  hail  of  large  size,  which  .is  deposited  in  a  definite  path  or 
rein,  or  in  a  locality  of  limited  extent,  is  usually  accompanied  by 
heavy  thunder  and  vivid  or  continued  lightnings,  or  a  heavy  rumbling 
sound  or  rapid  concussions,  high  winds,  be,  and  is  believed  to  be 
the  production  of  a  vortex  or  whirlwind  in  the  atmosphere,  or  $poui 
as  it  is  sometimes  called,  which  is  connected  at  its  upper  extremity 
with  an  overlying  stratum  of  unusually  cold  air.  A  portion  of  tfa» 
cold  stratum  probably  descends  on  the  exterior  of  the  vortex,  and  on 
approaching  the  earth's  surface,  is  pressed  into  the  vortex  and  there 
entwined  or  laminated  with  the  layer  of  warm  and  humid  air  of  the 
SurftcOi  which  is  drawn  in  at  the  same  time.    A  rapid  condensatioD, 
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as  islcDOwn,  thus  commences  at  the  lower  extremity  of  the  wbiiling 
mass  or  cohiroo,  and  the  condensed  and  frozen  drops,  passing  into 
layers  of  air  of  a  temperature  alternately. above  and  below  the  fineesi- 
ing  pointy  are  carried  upward  by  the  powerful  whirling  and  ascend- 
ing action  of  the  vortex,  till,  with  the  successive  coatings  of  oon- 
densation  received,  they  are  finally  discharged  into  the  cold  stratum 
at  the  upward  extremity  of  the  vortex,  owing  to  the  reduced  tem- 
perature of  which,  they  are  prepared  to  receive  a  renewed  acces- 
sion during  their  fall  to  the  earth ;  or  perhaps  by  their  accumulated 
weight  they  are  sometimes  thrown  through  the  sides  of  the  vortex 
before  reaching  its  higher  extremity.  By  this  violent  whirling  and 
elevating  action,  some  of  the  hail-stones  are  thrown  against  each 
other  and  broken ;  and  each  successive  layer  of  congelation  may 
often  be  seen  in  the  fractured  sections  of  the  hail.  In  all  vorticular 
condensations  of  this  character,  when  the  cold  is  not  sufficiently  in- 
tense to  produce  hail,  drops  of  rain  are  produced  of  a  much  greater 
size  than  are  ever  found  in  a  common  and  direct  fall  of  rain* 

Hail  storms  of  this  character  are  less  frequent  in  the  tropical  re- 
gions than  in  the  temperate  latitudes,  for  the  reason,  probably,  that 
a  stratum  of  sufficient  cold  to  produce  the  bail,  is  seldom  found  so 
near  the  lowest  stratum  that  a  vorticular  communication  can  be  es- 
tablished with  the  former,  by  means  of  an  ordinary  gust,  spout,  or 
whirlwind.  Nor  does  this  ordinarily  happen  in  the  temperate  lati- 
tudes ;  but  only  when  the  lower  warm  stratum  becomes  overlaid,  in 
close  proximity,  by  a  stratum  from  a  colder  region ;  an  event  which 
is  not  unfrequent  in  most  countries  within  the  temperate  latitudes* 
It  commonly  happens,  therefore,  that  several  hail  storms  of  greater 
or  less  magnitude  and  violence,  occur  on  the  same  day,  or  about  the 
same  period. 

Of  Thunder  Storms  and  Gusts. 

When  a  cold  stratum  or  current  of  the  higher  atmosphere  moves 
or  rests  upon  a  warm  one  which  is  next  the  earth,  neither  stratum, 
as  such,  can  penetrate  or  displace  the  other.  Nor  can  a  sudden  in** 
terchange  or  commingling  take  place  between  the  masses  or  parti- 
cles of  which  these  strata  are  composed,  except  by  the  slow  and  te^ 
dious  process  of  the  successive  action  and  convolution  of  single  par- 
ticles, or  small  groups  of  particles,  upon  or  around  each  other ;  but 
if  a  communication  or  interchange  between  the  two  strata  becomes 
established  by  means  of  the  action  of  a  gradually  excited  whirlwind 


Digitized  by  VjOOQIC 


MtUarological  Sketthei.  BY 

or  water-spout,  or  if,  owing  to  any  inequality  of  surface  or  other  ac- 
cident, a  depression  is  made  upon  the  lower  stratum,  so  as  to  enable 
the  colder  air  to  descend  at  this  point,  then  an  immediate  gyration  or 
coDToIution  will  take  place  in  the  two  masses  at  this  point,  the  warm 
air  rising  as  it  becomes  displaced,  and  a  copious  condensation  will 
immediately  follow.  It  is  movements  of  this  character  which  pro* 
duce  the  dense  and  convoluted  appearance  known  as  a  thunder- 
cloud, and  the  thunder  and  lightning,  rain,  and  perhaps  hail,  folbw 
as  necessary  results. 

The  precipitation  of  the  colder  stratum  thus  commenced,  is  reg- 
larly  continued  and  enlarged  till  an  equilibrium  is  produced,  and  the 
thunder  storm  thus  engendered,  assumes,  of  course,  the  direction  of 
the  upper  current  to  which  it  is  appended,  and  which,  in  the  tem- 
perate latitudes,  is  commonly  from  the  western  quarter.  The  warm 
surface  air  which  is  thus  displaced  at  the  commencement  of  thie  pro- 
cess, rises  immediately  in  front  of  the  colder  intruding  mass,  and  by 
the  gyratory  action  thus  commenced,  becomes  convolved  in  de- 
tached masses  or  layers  with  the  colder  surrounding  air,  and  by  the 
reduction  of  temperature  thus  produced,  ium'ishes  the  large  supply 
of  aqueous  vapor  which  is  first  condensed  in  the  thunder  cloud,  and 
Chen  precipitated  in  a  heavy  fall  of  rain ;  and  the  electric  phenomena 
which  are  induced  by  this  sudden  contact  or  intermingling  of  roasaea 
of  air  of  different  temperatures  and  hygrometric  conditions,  become 
highly  vivid,  and  too  often  destructive.  The  active  gyration  which 
is  commonly  produced  within  the  body  of  the  thunder  storm  or  gusf, 
18  in  the  direction  of  the  advance  of  the  storm  and  of  the  rinng  warm 
air  which  is  forced  upward,  or  in  the  direction  of  forward  and  up^ 
ward  at  the  lower  front  of  the  storm.* 

In  consequence  of  this  gyratory  action,  a  storm  which  advances  at 
the  rate  of  fifteen  or  twenty  miles  an  hour,  is  often  known  to  ex- 
hibit a  velocity  of  wind  during  the  period  of  its  greatest  violence, 
of  mxty  or  eighty  miles  an  hour.  If  the  axis  of  this  gyration  in  a 
thunder  storm  assumes,  from  any  cause,  a  vertical  position,  we  then 
have  a  perfect  whirlwind  or  tornado,  which,  if  it  be  so  situated  as  not 
to  reach  the  earth  by  its  direct  action,  will  exhibit  to  us  the  phe- 
nomena of  a  heavy  thunder  storm  accompanied  by  rumUing  aounds 
and  concussions,  and  a  fall  of  bail  in  or  near  some  portion  of  its  path. 
But  if  the  regular  action  of  the  whirlwind  should  reach  the  earth, 

•  See  also  Prof.  Mitchell  on  thunder  storms:  Am.  Jovr.  of  Science,  Vol.  XIX. 
p.  878-988. 
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and  continae  lor  some  time,  great  destruction  may  be  expected  to 
follow.  The  path  of  these  destructive  whirlwinds  is  generally  nar- 
roW|  and  ofteji  bbt  a  few  hundred  yards  in  width. 

From  the  nature  of  the  causes  which  we  have  before  mentioned 
u  being  favorable  to  the  occurrence  of  a  thunder  storm,  it  follows 
that  many  of  thes^  storms  will  be  likely  to  occur  on  the  same  day, 
in  different  parts  of  the  same  country,  as  has  been  already  remarked 
b  the  case  of  hail  stormsi  with  which  they  are  often  identical ;  and 
the  writer  has  often  found  this  to  be  true  to  a  remarkable  extent. 
The  fatal  accidents  by  lightning,  in  difierent  parts  of  the  country 
have  often  happened  on  the  same  days,  and  we  have  reason  to 
believe  that  scores  of  tornadoes,  hail  storms,  and  thunder  storms, 
have  sometimes  occurred  on  the  same  afternoon.  It  usually  happens 
that  the  precipitations  of  colder  atmosphere  at  these  numerous  points 
of  disturbance,  are  sufficient  to  produce  a  marked  change  in  the  tem- 
perature of  the  surface  stratum  within  a  period  of  twelve  hours  there- 
after. 

Atmospheric  disturbances  of  this  kind,  which  do  not  produce  vio- 
lent thunder  or  hail,  are  usually  denominated  squaUs ;  and  it  appears 
highly  probable  that  the  presence  of  air  of  a  temperature  consider- 
ably above  the  freezing  point,  is  necessary  to  the  production  of 
thunder  and  lightning.  In  the  Strait  of  Magalhaens,  in  Patagonia, 
where  the  air  at  the  surface  is  neither  warm  nor  very  cold,  the 
squalk,  called  by  the  sailors  williwaws,  are  very  frequent,  and  tre- 
mendously severe;  but,  according  to  the  observations  of  Capt.  P. 
P.  King,  lightning  and  thunder  are  seldom  known. 

The  heavy  condensation  presented  in  a  thunder  cloud,  is  often 
spoken  of  in  a  manner  which  implies  that  the  cloud  possesses  some 
mechanical  or  other  energy,  by  means  of  which  the  violent  wind  is 
sent  forth ;  but  nothing  can  be  more  unreal  than  such  a  supposition. 
The  cloud  may  indeed  be  the  means  of  electric  development,  and 
furnishes  also  the  watery  deposition  for  the  hail  or  rain,  but  all  the 
particles  of  the  cloud  are  passively  inert,  like  those  of  a  common  fog 
or  mist,  and  the  violent  winds  and  dbturbing  forces  which  may  be  pres- 
ent, operate  to  produce  the  cloud,  but  do  not,  in  any  important 
»,  result  from  its  action. 


Wattr-rptniU  and  Whtrlvnnds. 

The  character  of  these  meteors  has  already  been  described,  in  a 
measure,  in  our  account  of  bail  and  thunder  storms.    The  identic 
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of  whirlwinds  and  water-spouts,  was  maintained  hj  Franklin  >  and 
although  at  a  later  period  this  has  been  called  in  question,  it  appears 
to  have  been  done  without  sufficient  reason. 

From  the  equal  distribution  of  the  atmosphere  as  the  oceanic  en- 
velop of  our  earth,  it  results,  that  no  movement  of  great  violence 
can  take  place  in  any  of  its  parts,  except  by  means  of  a  direct  cir- 
cuit of  rotation  in  the  form  of  a  vortex  or  active  whirlwind. 

A  vortex  will  not  be  regularly  formed,  nor  continue  itself  in  ac- 
tion, without  the  aid  of  an  external  propelling  force  and  a  constant 
spiral  discharge  from  that  extremity  of  its  axb  towards  which  is  the 
tendency  of  motion.  Both  these  conditions,  it  is  believed,  are  ful- 
filled to  the  letter  in  the  case  of  a  common  whirlwind  or  water-spout. 
The  air  at  the  upper  extremity  of  the  whirling  column,  owing  to  its 
elevation,  is  rarer  than  at  the  base,  and  the  column  itself,  particu- 
larly in  its  central  portions,  is  mechanically  rareBed  by  the  centrifugal 
effect  of  its  own  whirling  motion.  We  have  thus  a  sort  of  rarefied 
chimney  into  which  the  denser  air  at  the  base  of  the  column  b  con- 
tinually forced,  by  the  pressure  of  the  surrounding  atmosphere ;  not 
to  ascend  in  a  separate  current  as  in  the  common  chimney,  but  en- 
tering into  the  organization  of  the  whirling  vortex,  to  supply  the 
place  of  the  preceding  portions  of  air  which  are  winding  inwards 
and  upwards  to  be  again  discharged  at  the  upper  extremity.  The 
condition  of  force  by  which  the  propulsion  is  maintained,  is  found  in 
the  pressure  of  the  surrounding  atmosphere  upon  all  sides  of  the 
whirling  and  therefore  mechanically  rarefied  column,  and  if  the  ex- 
pansive whirling  motion  be  sufficiently  active  to  produce  nearly  a 
vacuum  at  the  center,  the  external  propelling  force  will  be  nearly 
fifteen  pounds  to  the  square  inch.  As  the  whirling  column  turns 
within  its  own  compass  like  a  top  or  any  other  rotative  body,  this 
force  is  quite  sufficient  to  account  for  all  the  violence  that  is  ever 
produced. 

Were  there  no  vorticular  or  whirling  action  already  excited,  and  no 
discharge  from  the  upper  extremity  of  the  vortex,  there  could  then  be 
DO  inequality  of  pressure  to  produce  rotation;  but  this  movement  and 
upw,ard  discharge  having  once  commenced,  from  any  cause,  the  par* 
tides  near  the  exterior  of  the  column,  like  those  of  water  in  a  funnel, 
yield  at  a  little  more  than  a  right  angle,  to  the  external  pressure,  in 
their  spirally  approximating  course  towards  the  rarefied  center.  By 
the  slowness  of  this  central  approximation  as  compared  with  the  whirl- 
ing action,  the  intensity  or  magnitude  of  the  external  pressure  becomet 
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gradually  merged  in  the  Telocity  of  the  rotative  actkm.  As  the  i 
of  the  spiral  circuit  decreases  rapidly  as  we  approach  the  center,  it 
follows  that  the  velocity  of  the  whirling  movement  must  be  propoi^ 
tionally  increased,  as  we  perceive  it  to  be  in  the  funnel  and  in  all  rtg- 
ular  formed  vortices.  Thus,  if  the  rotative  velocity  near  the  exterior 
of  the  whirling  column  be  at  the  rate  of  but  ten  miles  an  hour,  atone 
third  nearer  the  center  the  velocity  must  be  more  than  doubled,  and 
at  two  thirds  of  the  distance  from  the  first  named  point  to  the  center, 
the  absolute  whirling  velocity  must  be  increased  nine  fold,  wbicb  hi 
this  case  is  equal  to  ninety  miles  an  hour ;  and  in  consequence  of 
the  reduced  diameter  of  the  circuit  of  gyration  at  the  last  point,  tbe 
number  of  revolutions  must  here  be  as  four  hundred,  to  one  at  tbe 
point  first  mentioned.  The  increased  ascending  velocity,  however, 
is  not  here  taken  into  account,  which  may  perhaps  reduce  tbe  bobi« 
ber  of  comparative  revolutions  in  the  central  portions  of  the  col- 
umn. The  extraordinary  condensing  and  electric  efi^ts  whicb 
often  attend  or  follow  these  active  whirlwinds,  have  been  cursorily 
noticed  under  the  head  of  thunder  storms  and  hail. 

It  is  not  intended  to  dwell  here  upon  the  causes  by  whicb  wbirl<« 
winds  and  spouts  are  excited  or  first  set  in  motion,  but  local  distuib- 
ances  in  a  heated  stratum,  at  points  where  the  same  is  beginning  to 
be  penetrated  by  the  colder  air  of  a  higher  stratum,  are  probably  the 
chief  exciting  cause  as  in  thunder  storms.  The  agency  of  heat  may 
also  be  effective  in  continuing  tbe  upward  discharge  and  vortictdar 
organization,  in  cases  where  there  is  great  disparity  in  tbe  tempera* 
lure  of  the  air  at  the  upper  and  lower  extremities  of  the  whirling 
mass  or  column,  but  it  is  to  the  mechanical  expansion  caused  by  the 
centrifugal  action  and  the  powerful  impulse  of  the  external  atmos- 
pheric pressure,  that  the  increased  and  powerful  activity  of  the  whirl- 
wind is  chiefly  to  be  referred. 

The  term  water-ipout  is  undoubtedly  a  misnomer,  as  there  is  no 
effect  produced  of  which  this  term  is  properly  descriptive,  altboagb 
the  term  air-spout  would  not  be  greatly  inappropriate.  The  visible 
eohimn  of  condensed  vapor  which  often  appears  in  the  rarefied  cen- 
ter of  the  vortex  when  the  latter  is  not  enveloped  in  cloud,  has 
probatJIy  given  name  to  this  meteor.  But  the  water  of  the  sea  k 
tiot  taken  up  by  the  spout  or  whirlwind,  except  in  a  slight  degree 
and  in  the  form  of  fine  spray,  like  other  light  matter  which  b  swept 
from  the  surface.  This  cloudy  stem  or  column  frequently  appears 
tad  disappears,  while  the  action  of  the  whirlwind  continues  without 
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9MJ  important  change.  Owing  to  this  iacti  observers  sometimes  be^ 
lieve  that  they  witness  the  commencement  of  a  water-spout,  or  tor- 
nado, when  the  same  has  previously  been  in  action  for  one  or  more 
boars,'  and  when  the  cloudy  pipe  or  pillar  happens  to  disappear,  the 
spout  is  supposed  to  have  '  burst,'  while,  often,  it  has  undergone  no 
inportant  change,  except,  perhaps,  a  slight  decrease  in  its  activity* 
The  active  and  violent  portion  of  the  whirlwind  surrounds  the  spout 
invisibly,  and  is  probably  of  much  greater  diameter  at  a  distance 
from  the  surfece  of  the  earth  than  at  the  base  of  the  spout.  Thus, 
when  a  spout  or  whirlwind  has  passed  near  a  ship,  the  upper  spars 
have  been  converted  into  wreck  while  no  violence  of  wind  was  felt 
on  the  deck. 

Water-spouts  (Mow  the  course  either  of  the  surface  wind  or  of  the 
bigber  current  with  which  they  may  communicate,  or  their  course 
may  be  modified  by  both  these  influences  without  being  absolutely 
determined  by  either.  They  abound  most,  however,  in  those  calm 
regions  which  are  found  at  the  external  limits  of  the  trade  winds, 
und  in  the  regions  near  the  equator. 

^  It  has  been  common  to  ascribe  whirlwinds  and  water-spouts,  as 
well  u  larger  whirlwind  storms,  to  an  impulse  produced  by  the 
meeting  of  contrary  currents,  but  the  laws  of  distribution  and  of  roo* 
tiOB  in  an  oceanic  body,  are  such  as  do  not  permit  the  movements 
of  its  diffin^nt  currents  and  gyrations  to  meet  in  conflict  with  each 
other ;  besides,  any  conflicting  movement  in  the  air  would  necessa- 
rily produce  a  rise  in  the  barometer,  whereas  it  is  generally  known 
to  fiill  at  the  commencement  of  a  storm  or  whirlwind,  either  of  large 
or  small  extent.  We  may  observe,  also,  that  whirlwinds  and  spouts 
appear  to  commence  gradually,  and  to  acquire  their  lull  activity 
without  the  aid  of  foreign  causes ;  and  it  is  well  known  that  they  are 
most  frequent  in  those  calm  regions  where,  apparently,  there  are  no 
active  cuErrcnts  to  meet  each  other,  and  they  are  least  frequent  where 
currents  are  in  full  activity. 

Of  Trade  Winds  and  the  circuitoiu  Character  of  the  Aimosphertc 

Currents. 

It  is  fiiund  that  in  almost  every  country,  and  in  every  sea,  the 
wind  is  more  or  less  predominant  in  a  particular  direction.  In  open 
sea,  between  the  equator  and  the  30th  parallel  of  north  and  south 
la^udes,  the  wind,  for  the  most  part,  blows  from  the  eastward ;  but 
near  the  eastern  borders  of  any  ocean,  below  these  latitudes,  the 
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wiod  blows  in  a  -directioD  more  towirds  the  equator  than  in  its  oeiH 
tral  or  western  portions. 

In  the  higher  latitudes  north  of  30^,  the  westeriy  winds  are  found 
greatly  to  predominate,  although  the  eddying  or  rotative  action  which 
b  acquired  by  large  portions  of  the  lower  stratum  of  air  in  these  lat- 
itudes, causes  much  diversity  and  frequent  changes  in  the  specific 
direction  of  the  local  winds.  But  in  the  common  region  of  clouds, 
where  this  eddying  movement  is  less  frequent,  the  main  atmospheric 
current,  at  least  in  the  United  States,  is  folly  as  constant  (rom  the 
westward,  u  is  the  trade  wind  from  the  eastward  in  any  tropical 
region. 

At  New  York,  in  four  successive  years  the  westerly  winds  have 
been  found  to  be  to  the  easterly,  as  nearly  u  two  to  one.  Observa- 
tions on  the  courses  of  the  clouds  for  the  same  period,  show  the  prev- 
alence of  an  atmospheric  current  from  the  westward  at  that  elevation 
to  be,  u  compared  with  thoee  from  the  eastward,  neariy  u  fourteen 
to  one ;  the  prevailing  wind  being  southwesteriy.  At  Montreal,  in 
Lower  Canada,  as  appears  by  the  observations  of  J.  H'Cord,  Esq. 
the  westerly  surfiice  winds  also  appear  to  exceed  the  easteriy,  in  the 
proportion  of  more  than  four  to  one.  In  conscience  of  the  general 
prevalence  of  westeriy  winds  and  currents  in  these  latitudeSi  the 
passages  of  the  fastest  ships,  from  Ekirope  to  America,  are  found  to 
occupy  a  much  longer  period  than  from  America  to  Europe. 

The  first  movement  of  the  trade  winds  towards  the  equator  and 
westward,  necessarily  occasions  an  equal  movement  from  the  higher 
latitude  to  supply  their  place ;  and  as  the  trade  winds  in  their  pro- 
gress westward  are  opposed  by  the  American  and  Asiatic  continents, 
across  which  these  winds  do  not  pass,  it  follows  that  these  winds  be- 
come deflected  or  thrown  off  towards  the  poles  in  order  to  support 
an  equal  distribution  of  the  atmosphere  in  the  higher  latitudes ;  but 
the  air  thus  transferred  to  these  latitudes  carries  with  it  the  rotative 
impulse  which  it  acquired  in  the  tropical  latitudes,  and  by  reason  of 
the  slower  rotative  motion  which  here  prevails,  is  thrown  to  the  east- 
ward in  the  form  of  westeriy  winds. 

An  entire  circuit  of  atmospheric  currents  is  thus  maintained  on 
both  sides  of  the  equator,  the  most  equable  and  determinate  portion 
of  which  is  to  be  found  in  the  region  of  the  trade  winds ;  and  this 
appears  to  be  the  general  outline  of  the  great  system  of  circujation 
in  our  atmosphere,  as  well  as  in  the  ocean  itself.  It  is  to  the  .g^o- 
fitphical  course  pursued  by  the  winds  in  difibrent  portions  of  these 
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great  circuits  that  the  peculiarities  of  temperature  and  climate  per- 
taining to  diflkrent  countries  lying  in  the  same  latitudes,  are  chieflj 
to  be  referred,  as  also  the  remarkable  absence  or  predominance  of 
ram  wbicb  is  peculiar  to  certain  regions. 

The  Monsoons  of  the  Indian  Seas  are  but  a  modification  of  the 
same  system  of  circulation;  the  regular  trade  wind  instead  of  turning 
towards  the  higher  latitudes,  being  here  deflected  across  the  equator, 
where  it  returns  to  the  eastward  in  the  form  of  the  weeterly  mon- 
soons ;  the  eoiterty  monsoons  being  the  regular  trade  wind.  The 
monsoons  have,  indeed,  been  ascribed  to  local  rarefaction  in  Asia 
and  New  Holland,  but  the  northwesterly  monsoon,  regardless  of  this 
hypothesis,  sometimes  sweeps  over  half  the  breadth  of  the  great 
Pacific  Ocean  in  its  eastwardly  progress. 

The  above  generalization  may  also  be  expressed  in  the  following 
form: 

I.  Between  the  two  parallels  of  30^  N.  and  S.  the  atmosphere 
at  the  earth's  surface,  for  the  most  part  revolves  around  the  axis  of 
the  earth  with  a  slower  motion  than  the  earth's  crust,  or  is  constantly 
being  left  behind  in  the  movement  of  rotation. 

II.  The  space  previously  occupied  by  the  atmosphere  so  left  be- 
hind, is  by  the  centrifugal  action  of  the  earth's  rotation,  constantly 
supplied  from  the  higher  latitudes. 

III.  That  portion  of  the  atmosphere  which  is  left  behind  in  the 
tropical  latitudes,  and  passes  westward  by  the  earth's  rotatbn,  as 
above  described,  is,  by  the  force  of  direct  gravitation,  constantly 
transferred  to  the  higher  latitudes ;  thus  preserving  the  equilibrium 
of  distribution,  so  far  as  the  same  is  ever  maintained  in  these  latitudes. 

IV.  That  portion  of  the  atmosphere  which  is  so  transferred  to  the 
higher  latitudes  after  having  acquired  the  high  routive  velocity  of 
the  equatorial  regions,  is  by  this  previously  acquired  impulse,  thrown 
rapidly  eastward  in  the  form  of  westerly  winds,  thus  completing  the 
great  circuit  of  perpetual  gravitation,  which  is  developed  in  each  of 
the  oceanic  basins  on  both  sides  of  the  equator. 

It  u  by  the  currents  of  these  natural  circuits  of  gravitation,  that  hur- 
ricanes and  storms  are  found  to  be  transported  from  one  region  or  lo- 
cality to  another ;  and  the  track  of  these  storms  aflbrds  demonstrative 
evidence  of  the  predominating  course  which  these  currents  pursue. 
Different  sections  of  these  cunents  often  become  locally  modified  in 
their  apparent  courses  from  various  causes,  and  being  often  stratified, 
or  as  it  were  skhgled  upon  each  other,  they  exhibit  in  their  cron- 
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iogty  spodfie  movemeots  lo  diflfefeot  directioosi  and  ooosequently 
ftequem  changes  at  the  suriace,  while  still  performing  with  no  little 
regularity  the  systematic  courses  which  have  been  summarily  poioted 
out.  One  obvious  cause  of  the  local  irregularity  and  superpositioa 
of  these  currents  is  found  in  the  retardation  to  which  the  lowest 
portions  of  the  air  are  subject,  owing  to  the  resistance  of  the  earth's 
auHiu^.* 

The  rotative  motion  of  the  atmosphere  and  the  earth's  surfisK^  ia 
ibe  latitudes  which  form  the  boundary  between  tlie  trade  winds  and 
the  returning  westerly  winds  being  nearly  equal,  this  region  is  neces- 
sarily subject  to  calms,  and  to  those  sudden  gusts  and  squalls  which 
are  usually  excited  in  warm  regions  in  the  absence  of  a  prevailiog 
wind*  Tbb  region,  in  the  North  Atlantic,  is  known  to  navigators  is 
the  h0r$e  latitudes^  because  the  traders  between  New  England  tod 
the  West  Indies,  in  consequence  of  the  lack  of  sustenance  occasioned 
by  these  calms,  were  sometimes  under  the  necessity  of  throwing  over- 
board the  whole  or  a  part  of  their  deck  loads  of  horses*  The  great 
circuits  of  winds  intersect  and  cross  these  latitudes  in  both  directk»DB 
on  almost  every  meridian,  but  with  little  sensible  ethct  at  the  siu^ 
lace,  except  towards  the  eastern  margin  of  the  Atlantic,  where  the 
northerly  winds  decidedly  prevail ;  and  towards  the  western  margin 
of  the  Atlantic  and  in  the  Gulf  of  Mexico,  where  the  soutberiy 
winds  are  usually  prevalent. 

Similar  results  are  found  in  nearly  all  the  regions  which  separate 
tbe  great  natural  circuits  of  winds  from  each  other,  and  these  tracts 
of  ocean  are  known  by  the  designation  of  the  calms,  and  some- 
times are  called  tbe  raitu  or  the  variabUi.  Such  is  tbe  regioa 
about  tbe  equator,  which  separates  tbe  northern  from  the  southern 
trade  winds,  and  tbe  easterly  from  the  westerly  monsoons.  Tte 
easterly  monsoons,  in  approaching  the  equator,  where  they  run  into 
the  westeriy  monsoons,  necessarily  acquire  the  same  velocity  (^rota- 
tion as  the  earth's  crust,  which  of  course  produces  cakns ;  tbe  north* 
erly  or  southerly  tendency  of  the  monsoons  being  here  too  small  to 
produce  a  leading  breeze  at  the  surface. 


*  There  is  one  point  of  some  interest  which  it  has  not  been  found  conveoieit 
to  introdace  into  these  sketches,  viz.  an  explanation  of  the  causes  which  tend  to 
produce  extensive  and  successive  gyrations  in  the  lower  strata  or  currents  of  air 
which  pass  from  the  tropical  to  tbe  higher  latitudes ;  and  which  tend  also  to  oblit- 
erate these  gyrations  in  the  strata  which  are  leaving  the  higher  kititadef  and  tp- 
proaohing  the  tropical  regions. 
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Land  and  Sea  Breezes, 

Near  the  shores  of  an  island  or  country,  it  is  often  found  that  the 
Vfindy  during  different  hours  of  the  day  and  night,  blows  alternately  to 
ttnd  from  the  land.  Or  in  the  case  of  a  general  or  trade  wind  which 
is  parallel  to  the  coast,  its  course  becomes  alternately  modified  by 
Bn  approximation  to  the  above  result.  This  effect  has  been  justly 
ascribed  to  the  influence  of  diurnal  heat  and  cold.  Not  that  any 
vacuum  is  created  by  the  heat  into  which  the  surrounding  air  rushes, 
as  has  sometimes  been  supposed,  nor  that  a  warmed  stratum  of  air 
necessarily  rises  from  the  surface  and  ascends  to  the  higher  regions ; 
for,  aside  from  the  general  error  of  these  notions,  a  flat,  low,  aad 
strongly  heated  island  or  co^t,  is  found  to  have  less  effect  in  pro- 
ducing these  breezes  than  a  high  and  sloping  country  of  more  even 
temperature. 

The  truth  appears  to  be,  that  when  the  stratum  wbich  lies  upon 
the  inclined  surface  of  a  coast  becomes  warmed  and  rarefied  by  the 
daily  heat,  it  is  forced  by  the  increment  of  pressure  at  its  lowest  mar- 
gin to  move  along  the  inclined  surface  of  the  country  in  the  direction 
of  the  greatest  elevation,  or  as  near  that  direction  as  the  prevailing 
tendency  of  the  lower  current  will  allow.  Owing  to  the  cooling 
process  which  goes  on  during  the  night,  the  specific  gravity  of  this 
inclined  stratum  becomes  predominant,  and  the  reverse  movement 
then  commences  and  continues  into  the  following  morning.  We 
find,  too,  that  on  the  slopes  of  certain  coasts  and  islands  where  ther^ 
is  sufficient  elevation,  the  higher  margin  of  this  stratum,  at  certain 
seasons,  will  daily  reach  an  altitude  at  which  it  is  brought  in  contact 
with  a  higher  stratum  sufficiently  cold  to  set  in  operation  a  squall  or 
thunder  storm,  at  a  certain  hour ;  after  which  the  equilibrium  is  res- 
tored, and  the  usual  counter  movement  again  follows  in  its  turn. 

Some  diurnal  efiect  of  this  kind  upon  the  wind  may  be  observed  at 
times  in  almost  every  region ;  and,  taken  altogether,  it  is  probably  the 
most  extensive  agency  which  is  exercised  by  heat  in  the  production 
of  winds.  R. 
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Art.  V. — Description  of  an  Alembic  for  distilling  Amalgam  of 
Goldy  contrived  by  M.  F,  Maurt,  U.  S.  N, 

The  common  process  of  treating  amalgam^  at  the  gold  mines  in 
Virginiai  consists  in  getting  rid  of  tbq  excess  of  quicksilver^  either 
by  straining,  or  simply  by  pouring  it  off,  after  it  bas  been  allowed  to 
stand  long  enougb  in  a  crucible  or  other  vessel,  for  tbe  gold  to  settle 
at  tbe  bottom.  Tbe  latter  is  tbe  metbod  more  generally  practiced, 
ibougb  at  tbe  surface  or  deposit  mines,  wbere  tbe  gold  is  found  in 
larger  particles,  tbe  amalgam  is  freed  from  tbe  excess  of  quicksilver, 
by  bolding  it  between  the  palm  of  th^  left  hand  and  tbe  thumb  of 
tbe  right,  and  forcing  tbe  excess  of  quicksilver  off  by  pressure.  Tbe 
residuum,  a  friable  mass  of  quicksilver  and  grains  of  gold,  contains 
from  twenty  to  fifty,  or  even  a  larger  per  centum  (in  weight)  of  tbe 
latter  metal ;  tbe  per  centum  being  largest  when  the  grains  of  gold 
are  coarse,  and  least  when  they  are  fine.  Thus  reduced,  tbe  amal- 
gam is  put  into  a  sheet  iron  stilly  bolding  about  a  pint,  or  laid  in  a 
common  shovel,  when  it  is  put  on  the  fire,  and  tbe  quicksilver  is 
**  blown  off."  When  tbe  still  is  used,  about  twenty  five  per  centum 
of  quicksilver,  and  some  of  tbe  gold,  are  lost ;  but  when  the  sbovd 
is  used,  some  of  tbe  gold,  and  all  of  the  quicksilver,  is  lost. 

The  loss  of  gold  is  greatest,  when  it  consists  of  grains  or  poiots 
impalpably  small ;  for  it  appears,  that  that  degree  of  beat,  attaio- 
able  in  the  operation  of  "blowing  off"  tbe  quicksilver,  is  not  suffi- 
cient entirely  to  neutralize  tbe  affinity  between  tbe  two  metals. 
When  tbe  gold  is  j^tie,  and  tbe  heat  quick,  much  of  tbe  forroef 
passes  off  with  the  mercurial  vapor :  this  is  proved  by  condeosiog 
the  vapor,  and  allowing  the  quicksilver  thus  obtained  to  stand  for 
three  or  four  days,  when  by  carefully  pouring  off  the  top  of  it,  aa 
amalgam,  having  the  consistency  of  oil  in  incipient  congelatioo,  is 
found  at  tbe  bottom  of  tbe  vessel.  By  subjecting  this  again  to  tbe 
operation  of  the  still,  pure  gold  is  obtained.  The  residuum  in  this 
case  is  about  ten  per  centum  of  the  gross  weight  of  the  amalgam. 

The  metallurgical  process  of  obtaining  gold  in  Virginia  is  by  no 
means  perfect ;  in  every  stage  through  which  it  passes,  from  the 
stamps  to  the  "  blowing  off"  of  tbe  quicksilver,  there  is  a  wastefol 
loss  of  both  metals. 

All  tbe  gold  mines  yield  more  in  tbe  small  than  they  do  in  tbe 
large  way.    This  difference  is  tbe  greatest^  when  tbe  ores  are  lean; 
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these  semetiroes  give  twenty  five  or  fifty  and  in  some  instances  even 
seventy  five  per  cent,  more  of  gold  by  assays  made  in  the  closet,  than 
they  will  yield  in  the  practical  way  of  extracting  the  metal  on  a 
{arge  scale. 

Either  Chilian  mills  or  stamps^  commonly  the  latter,  are  used  for 
reducing  the  gangue  (slate  or  quartz)  to  the  state  of  fine  sand ;  by 
this  operation  the  larger  particles  of  gold  are  detached  from  its  ma- 
trix, and  remain  mixed  \^ith  the  sand.  The  stamps  are  large  cast 
iron  pounders,  weighing  four  or  five  cwt.  They  tend,  by  repeated 
blows,  and  by  keeping  up  a  constant  trituration  among  the  grains  of 
pounded  quartz,  to  render  the  particles  of  gold,  how  minute  soever 
these  in  the  first  instance  may  be,  still  more  impalpable. 

The  gold  and  sand  thus  pounded  and  mixed  together,  are  washed 
out  through  a  copper  sieve,  by  a  constant  stream  of  water  from  un- 
der the  stamps,  and  by  it  vCarried  thence  over  several  feet  of  bul- 
locks' hides,  resting  on  an  inclined  plane,  having  their  hair  upwards 
and  the  grain  of  the  hair  turned  down  stream.  The  heavier  parti- 
cles of  gold,  and  other  weighty  minerals,  such  as  the  sulphate  of  ba* 
ryta,  the  sulphurets  of  lead,  zinc,  iron,  copper,  and  the  like,  lodge 
in  the  hair  of  the  roughly  tanned  skins,  while  the  sand,  and  much 
of  the  gold  in  attenuated  particles,  are  carried  ofif  together  into  the 
waste  by  the  force  of  the  water.  At  some  of  the  mines  the  gold  is 
disseminated  through  the  quartz,  in  particles  so  minute,  that  they  are 
seldom  visible  to  the  naked  eye.  When  thb  is  the  case,  much  of 
the  precious  metal  is  floated  off  by  reason  of  its  buoyancy.  The 
phenomenon  of  solid  particles  of  gold  being  floated  on  water  may 
be  readily  understood  ;  for  if  we  imagine  a  solid  cube  to  be  cut  from 
a  flake  of  gold  leaf,  and  this  cube  to  be  further  diminished  by  trun- 
cation and  bevelment,  it  is  very  evident,  that  the  specific  gravity  of 
this  crystal,  will  not  be  less  than  that  of  the  ingot  from  which  the 
gold  beater  obtained  it;  but  if  it  be  placed  in  a  vessel  of  water,  in 
order  to  sink,  it  must,  in  consequence  of  it  and  the  water  not  actu- 
ally touching  each  other,  displace  a  quantity  of  that  fluid  many  times 
greater  in  volume  than  the  crystal ;  therefore  the  latter^  whatever 
its  size  might  be,  would  not  sink,  so  long  as  the  volume  of  water  to 
be  displaced  by  sinking,  should  exceed  the  crystal  in  weight.  Upon 
the  same  principle,  a  cambric  needle  will  float  qp  water,  while  the 
bar  of  steel  from  which  it  was  manufactured,  will  displace  several 
times  its  own  volume  of  the  same  fluid,  and  carry  with  it  to  the 
bottom  large  pieces  of  cork  and  the  like. 
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Tbe  gold  with  the  crust  and  other  minerals  that  do  lodge  on  the 
skins,  is  washed  off  in  a  tub,  whence  it  is  put  into  a  trough,  that  con- 
ducts a  stream  of  water  to  one  or  more  amalgamators  (Tyrolese  or 
Hungarian  bowls,)  from  which  is  constantly  presented  another  phe- 
nomenon in  hydrostatics,  viz :  that  of  quicksilver  rising  from  the 
bottom  and  floating  on  the  surface  of  water.  ' 

Owing  to  the  rotary  motion  of  the  amalgamators,  the  frictioo  of 
the  sand  and  water  against  the  quicksilvef,  it  tends  to  separate  into 
minute  globes,  which  rise  to  the  surface,  and  are  floated  off;  this 
tendency  increases  as  the  quicksilver  loses  its  fluidity  and  becomes 
less  yielding,  which  it  does  by  being  nK)re  and  more  heavily  charged 
with  gold ;  a  considerable  portion  of  which  is  thus  carried  off,  atom 
by  atom,  from  the  amalgamators. 

In  the  cour^  of  twenty  four  hours,  two  or  three  per  centum  of  the 
quicksilver  in  each  amalgamator  is  lost.  About  twenty  five  per 
centum  of  that  put  in  the  still,  and  all  that  put  in  the  shovel,  is  lost 
in  the  operation  of  "  blowing  off."  There  is  a  loss  of  gold  in  the 
same  operation ;  besides  the  gold  which  s^ims  off  in  the  state  of 
amalgam,  that  which  is  carried  off  by  adhering  to  the  sand,  and 
that  which  is  floated  off  into  the  waste  from  the  skins,  and  from  tbe 
amalgamators. 

What  would  be  the  effect  in  the  amalgamating  process,  if  opposite 
states  of  electricity  could  be  induced  and  kept  up  between  the  quick- 
silver and  the  gold,  until  the  two  metals  unite  ?  Would  not  tbe 
tendency  to  amalgamation  be  promoted,  and  in  such  a  case,  would 
not  the  loss  by  the  floating  off  the  quicksilver  and  gold  be  prevented  ? 
These  questions  are  proposed,  because  it  is  believed  that  ingenuity 
is  able  to  supply  a  practical  answer  to  tbem.  If  the  metallurgy  of 
gold  were  better  understood,  many  mines,  that  are  now  profitless 
might  be  advantageously  worked. 

To  save  the  loss  of  quicksilver  involved  in  the  ordinary  process 
of  "  blowing  off,"  and  to  save  the  gold  which  escapes  with  the 
mercurial  vapor,  the  alembic  here  described,  was  invented. 

A,  is  the  cucurbit,  made  of  cast  iron  ;  it  holds  half  a  gallon.  B, 
is  the  capital,  also  of  cast  iron.  C,  is  the  beak,  made  of  a  gun 
barrel,  bent  as  in  Fig.  2.  D,  is  the  condenser,  made  of  India  rubber 
doth ;  it  was  a  waiter  bag  from  the  caoutchouc  manufactory  at  Rox- 
bury.  The  edges  of  the  cucurbit  and  the  capital  are  ground  smooth, 
so  that  the  escape  of  vapor  may  be  more  easily  prevented  by  luting. 
The  inside  of  A,  is  also  made  smooth,  so  that  the  gold  may  not  ad* 
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beDre  to  the  bottom  of  the  alembic.  The  beak  is  screwed  and  rusted 
kito  the  top  of  the  capital  so  that  the  joiot  may  be  steam  tight.  In 
the  other  end  of  the  beak  is  a  female  screw  to  receive  the  screw 
nrhicb  is  in  the  mouth  of  the  condenser. 


Fig.  1. 


Fig.  2. 


After  the  inside  of  the  cucurbit  has  been  rubbed  with  chalky  to 
prevent  the  gold  from  adhering  to  the  iron,  in  case  the  former  should 
melt,  the  amalgam  is  weighed  and  put  in,  and  the  capital  put  on 
and  screwed  down  to  the  cucurbit,  by  means  of  the  thumb  screws 
E,  E.  The  condenser  uninflaied  is  then  screwed  on  to  the  tips  of 
the  beak,  the  joint  luted,  and  the  condenser  placed  in  a  bucket  of 
cold  water.  The  joint  between  the  bead  and  the  body  of  the  alem- 
bic is  also  coated  with  a  luting  of  horse  dung  and  pipe  clay  or  ful- 
ler's earth. 

As  soon  as  the  amalgam  begins  to  boil,  the  condenser  becomes 
inflated  with  the  air,  which  was  in  the  alembic,  .and  when  evapora- 
tion ceases,  the  cold  air  from  the  condenser  now  returns  into  the 
alembic,  and  becoming  heated,  expands  and  611s  the  space  formerly 
occupied  by  itself  and  the  quicksilver.     If  while  the  operation  is 
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giMtig  OD,  the  heat  be  suffered  not  to  fall  below  the  boiling  point  of 
quicksilrer,  and  the  condenser  be  observed  to  contract,  it  is  a  sure 
sign  that  evaporation  is  no  longer  going  on  and  that  distillation  is 
perfect. 

But  if  the  condenser  be  unscrewed,  and  the  tips  of  the  beak  be 
supposed  to  remain  immersed  in  water,  as  soon  as  the  pressure 
from  within  (whether  by  cooling,  or  from  the  absence  of  a  fluid  to 
supply  vapor,)  becomes  less  than  that  of  the  atmosphere  with- 
out, the  water  is  forced  from  the  bucket  through  the  tube  into  the 
alembic,  and  if  the  quicksilver  be  not  ail  evaporated  it  is  wasted, 
and  the  alembic  is  endangered  by  the  concussion  and  sudden  cooling 
produced  within,  by  the  cold  water  and  steam.  Therefore  as  soon 
at  the  condenser  contracts,  the  alembic  should  be  removed  from  the 
Are,  the  condenser  taken  out  of  the  bucket  and  unscrewed,  and  the 
alembic  be  su&red  to  cool  in  the  air.  • 

This  alembic  has  been  in  use  at  one  of  the  Virginia  mines  for  the 
last  ten  or  twelve  months,  and  when  properly  luted,  the  weight  of 
the  gold  and  quicksilver  after  distillation  has  invariably  equalled  that 
of  the  amalgam  which  they  formed  previous  to  the  operation.  It 
does  away  with  the  necessity  of  settling  and  pouring  off,  or  straining, 
and  saves  all  the  gold  and  quicksilver  lost  in  the  common  way  of 
'' blowing  off." 


Art.  yi. — Crystallographic  Examination  of  Eremite;  by  James  D. 
Dana,  A.  M.,  Assistant  in  the  Department  of  Chemistry,  Miner- 
alogy, &c.  in  Yale  College. 

[Read  before  the  Yale  Nat.  Hist.  Society,  Jane  19th,  1837.] 

At  our  last  meeting  we  were  informed  by  Mr.  Thos.  R.  Dutton, 
that  he  had  discovered  in  a  bowlder  at  Watertown  in  this  State,  a 
few  crystals  of  a  mineral,  which  Prof.  C.  U.  Shepard  on  examina- 
tion had  announced  to  be  an  undescribed  species ;  and  that  Prof.  S. 
had  consequently  described  it  as  new  under  the  name  of  Eremite. 
Through  the  kindness  of  Mr.  Dutton,  I  have  examined  other  crys- 
tals in  addition  to  the  one  in^restigated  by  Prof.  S.  and  thus  am  en- 
abled to  add  farther  con6rmation  of  the  conclusion  that  the  speci- 
mens belong  to  a  species  hitherto  unknown. 

The  crystals  are  all  of  them  small.  The  largest  is  but  one  fifth 
of  an  in(h  long ;  the  others  vary  in  length  from  one  sixteenth  to  one 
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twentieth  of  an  inch.  The  smaller  crystals  seldom  present  briUiaot 
£ices^  and  for  this  reason,  as  also  on  account  of  their  minuteness^ 
they  scarcely  admit  of  the  use  of  the  reflective  goniometer*  The 
larger  crystal,  on  the  contrary,  possesses  highly  polished  surfaces, 
admitting  of  easy  and  accurate  measurement.  The  data  for  the  fol- 
lowing calculations  have  therefore  been  obtained  from  the  latter  alone. 
Owing  to  the  completeness  of  the  different  series  of  pacallel  inter* 
sections,  the  crystallographic  expressions  for  the  planes  of  each  of 
the  crystals  may  be  deduced  with  perfect  facility  and  certainty,  inde- 
pendently of  measurement ;  and  hence,  although  the  planes  in  some 
instances  are  microscopic,  their  interfacial  angles  may  be  accurately 
determined  by  calculation.  The  following  are  representations  of 
three  of  these  crystals. 

Fig.  1,  a.  Fig.  2,  a.  Fig.  3,  a.' 


The  character  of  the  crystals  is  obviously  monoclinate.  There 
are  no  traces  of  cleavage  to  indicate  whether  the  primary  is  the  ob- 
lique rhombic  or  right  rhoroboidal  prism ;  but  the  size  and  brilliancy 
of  M  and  P,  two  faces  of  the  rhomboidal  prism,  and  the  occasional 
absence  of  the  planes  e,  e^  which  belong  to  rhombic  prisms,  favor  the 
conclusion  that  the  latter  is  the  primary.  The  third  plane  T,  of  the 
rhomboidal  prbm,  has  been  obliterated  by  the  extension  of  e  and  £•* 
The  crystals  have  been  lettered  in  accordance  with  this  view ;  the 

*  The  figures  represent  the  crystals  as  standing  on  one  of  their  rectanguliur 
primary  faces  (T)  as  a  base.  The  obtose  edge  between  M  and  T,  jm  replaced  by 
tKe  plane  fi,  and  the  acute  edge  by  S. 
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planes  e  and  e  replacing  respectively  tbe  obtuse  and  acute  tensiod 
edges ;  e  aod  e^  each  rectangular  terminal  edge ;  a  and  o  the  obtose 
or  acute  solid  angles,  according  as  the  mark  -  or  ^  is  placed  over  the 
letter ;  and  e,  e'  replacing  the  lateral  edges. 

For  the  determination  of  the  descriptive  expressions  of  tbe  cry»- 
tal«  (in  which  I  employ  Naumann's  system  of  notation,)  the  planes  a 
may  be  assumed  as  faces  of  the  positive  fundamental  hemipyramid. 
The  following  descriptions  are  thence  deduced  for  the  crystals : 

Fig- 1.  gdPoo  .  ooP'oo  •  ooP .  Poo  •  P  •  P'QO .  2P'oo  .-P  .-Poo , 


M         P           e 

e       a     e 

e'           a        e 

Fig.  2.  ooPoo.qdP'oo.gdP. 

odP2  .  Poo . 

P .  2P^2 .  P'oo  .  2P'oo . 

M         P           e 

e'     e 

a      6'      e          e' 

P.^-POD. 

a       e 

Fig.  3.  ooPoo .  ooP'oo  .  Poo  . 

2P2 .  2P2 

.P^oo.-2P2.-2P2. 

M         P       e 

6        o" 

e'            6'            5 

—  Poo, 

e 

The  angles  assumed  as  tbe  basis  of  the  calculations  are  as  fol- 
low: 

M  !  e=l40o  40^  M  :  e=126o  8',  M  :  6=136^  35' 

The  following  are  the  results  obtained  by  calculation.     In  some 
instances  the  angles  coincide  exactly,  in  others  very  nearly,  with 
those  which  I  have  obtained  with  the  reflective  goniometer. 
a:6:c=-9471  : 1  :  1-0265 
r=76o  14^^M  :  T=  103^46 
a  :  a=ll90  22'  5':o'(overe0-130O39'e'  :  o'=1570  43' 

a:T=133°39'         6:5=138^8'  e  :  T=1430  6' 

a:M=t3P63'        6:M=148oi2'        e  :  T=130o  6' 
a  :  a=  106°  36'  5  :  6= 129^  58'  e :  e(adjacent)=93012' 

a  :  T=12P  6'  6  :  M=14lo25'         e  :  a=l49o  41' 

a  :  M=118o  13'         6  :  o(overe)  =70^24'  e  :  6'=:130<=>  32' 
a:  a(overe)=109O54'e  :  P=l31o  52'  e  :  £=143^  18' 

6'  :  6'=8lo  4'  e'  :  P=150<^  50'        c  :  e=  J  ^o  5^^ 

6' :  T=12P  18'        e  :  M=  ^  792^4^'    «'  •  M=rll7o  51' 

6' :  M=120o  10'       e' :  M=  ^  go  ^,      c  :  c'=16F  16^ 

6'  :  o'=67o  44'  e  :  a=  148^  20'  c  :  §=146^  17'     . 

o':T=llP2'  e:a=14P34'  c:  £=138^58' 

6' :  M=109o  11'       e'  :  6'=152^  56'        c' :  5'=155o  28' 
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As  these  crystals  (especially  fig.  S.)  afford  a  fine  example  of  the 
method  of  ery8tallogra|Hiic  calculation  in  the  monoclinate  system,  I 
here  subjoin,  for  the  assistance  of  such  as  may  be  interested  in  the 
study  of  Mathematical  Crystallography,  the  several  steps  by  which 
the  above  results  have  been  obtained.  In  these  explanations,  I 
must  necessarily  make  frequent  references,  for  principles,  to  my 
System  of  Mineralogy. 

We  may  select  for  this  examination,  figure  2.     Assuming  a  as  a 
ftce  of  the  fundamental  form,  M^  ooPoo  ,  P=  ooP'od  .    The  gen- 
eral descriptive  expressions  for  the  remaining  planes  are  as  follow : 
€=tmPoo  e'ssm'P'oo 

e=t  -  mPoo  6'=m'P'n 

e=mP'oo  e=  ooPn 

ass— mP  e's=  ooPn' 

The  plane  e  (mP'OD  )  forms  parallel  intersections,  with  &  and  a, 
which  intersections,  since  they  are  parallel  with  the  edge  k  :  M 
( QoPoo  )  are  also  parallel  with  the  orthodiagonal  edge  of  &  (P.) 
Hence 

a»  -P  (§84,  2,)  and  e=P'oo  (^ 84,  2.) 
tod  also  since  e  forms  parallel  intersections  with  a  and  -  a, 
c=ooP(^84,  1.) 
e  truncates  the  edge  between  a  and  a,  which  is  the  clinodiagonal 
edge  of  P,  and'therefore, 

e=Poo(§84,4.) 
e  in  the  same  manner  truncates  the  clinodiagonal  edge  of  ~  P.    Con* 
sequently, 

e=-Poo.(§  84,4.) 
The  intersection  of  5'  (mP^n)  with  a  (P)  is  parallel  to  the  clino- 
diagonal edge  of  P,  (fig.  2.)  consequently  n^m  (^  84,  8)  and 
o'^mP'm.     Again  5^  forms  parallel  intersections  with  e  (P^oo )  and 

m 

e  ( odP,)  and  therefore  its  sign  is  of  the  general  form  mP^    _.> 

m 
(^  84, 9.)    But  from  the  above,  n^m,  and  consequently  m= — ;^; 

firom  which  we  find  m=2  and, 

6'=2P'2. 
The  edge  ^  I  e'  (mPoo )  is  parallel  to  the  orthodiagonal  edge  of 
y  (2P'2,  fig.  2.  b)  consequently  m=2  (^  84,2,)  and 

e  =2P'oo . 
Vol.  XXXIIL— No.  1.  la 
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The  iotersectkm  of  5"  (2P'2)  with  e'  (  ooP^nO  is  parallel  to  the 
basal  section  of  2P^2  (apparent  in  the  crystal,  though  not  in  the 
6gure,  a  perspective  representation  of  it ;)  hence  n'=2  (^  84, 1) 
and  c'^ODP'a. 

Thus  all  the  expressions  for  the  planes  of  this  crystal  have  been 
determined  without  a  measurement.  If  the  intersection  of  o'  with  e 
were  not  apparent  in  the  crystal,  it  would.be  necessary  first  to  de- 
termine ef  by  measuring  the  interfacial  angles  M  :  e  and  M  :  e'; 
Ihese  angles  136^  35"  and  1 17^  51',  diminished  by  9(P  give  the 
angles  X  in  the  two  forms  e  (Pod  )  and  ef  ( ooPV ;)  and  then  since, 
tan  46^  35'- 2  tan  27°  51',  it  follows  that  n'«2  and  e'^  qdF2. 
Thence  since  the  intersection  of  5  with  e'  is  parallel  to  the  basal 
section  of  5  (mP'm),  5=^  2P'2  (^  84, 1)  as  before  found.  The  same 
might  have  been  similarly  determined  by  measuring  the  inclination 
of  P  00  e  and  e'. 

For  the  determination  of  5  and  5  of  fig.  3.  we  observe  that  o,  e, 
M,  and  o  form  parallel  intersections  with  one  another,  which  inter- 
sections are  parallel  to  the  orthodiagonal  edge  of  5  and  o ;  therefore 
5ssmPm  and  5=  -m'Pm'.     Again,  o',  e  and  the  opposite  e,  form 
parallel  intersections.     Introducing  therefore  in  the  general  equation 
for  the  parameters  of  planes  forming  parallel  intersections,  (^  28.) 
1,   00,-1     for  m,  n,  r 
m,  1,  n     for  m',  n',  r', 
1,  1,   GO    for  m",  n",  r" 

m 
we  obtain  n= — ^.    But  we  have  already  determined  that  n=ni, 

m 
hence  m=    _.,  and  m=2;  accordingly  6  =2P2.    In  the  same 

manner  it  b  found  that  5=  —  2P2. 

For  the  calculation  of  the  dimensions  and  angles  of  the  crystal 

we  have  as  data,  gdPoo  :  Poo  =140o  40',  ooPoo  :  —Poo  =126^ 

S',  ooPoo  :  aDP=1360  35'. 

180O  - 140^  40'=39o  20'=/u'  (Min.  App.  pp.  67.  68.) 

180°  -  1260  8'=53o  52'=iu 

136^  35'- 900=460  35'=X  in  ooP. 

Since  Poo  and  —Poo  are  coordinate  forms,  we  may  determioef 

,      ,  .  2  sin iu  sin/*' 

by  the  equation,  tan  y=    •    /^_x^/\   whence  we  obtam 

y=:76o  14'=C. 
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To  determine  the  axes  there  are  given  the  angles  t}  f^j  ^nd  X  in 
odP.    If  6sB  1,  tan  X  sin  )^=c  (^  82 ;)  consequently 

c»  1.0263. 
^     .         »in(r+/«)    sin4y>54' 

therefore  a--9471 

Hence  alb:  c=-9471  :  1  :  10265. 

After  thus  determining  the  axes,  the  angles  X,  Y,  Z,  in  the  vari- 
ous forms  are  readily  obtained  by  the  equations  p.  68  or  69.  For 
example,  with  regard  to  the  form  IP.     X  and  X^  may  be  determin- 

tan  n  tan  '^ 

ed  by  the  equi^tions  tan  X=-:--^>  tan  X'=-^r— >  tan^  having  first 

c 
been  found  by  the  equation,  tan^=:-.    This  gives  X:=S9^  41^ 

which  is  half  the  interfacial  angle  a  :  a.    By  means  of  the  equations 

tan  /u^  tan  m- 

tan  Yss  .      >  tan  Y'=-:^ — >  we  obtain  Y  and  Y'  which  are  respec- 
sm  ^  smn  *^ 

tively  the  supplemental  angles  of  M  on  &  and  M  on  a.    Again,  by 

__    tan  (r— /"O  «      tan  (r—H)    ,     ,   . 

the  equations,  tan  Z= — -j— — *  tan  ^'=s — -r— — -%  (a  bemg 

found  by  the  equation  sina=T>j  we  find  the  angles  Z,  7J  which 

are  the  supplements  of  T  on  a  and  T  on  a.     Y+ Y^:=the  inclination 

of  a  on  a  over  an  orthodiagonal  terminal  edge,  and  Z+Z's=the  in* 

clination  of  a  on  a  over  a  basal  edge  of  the  form  tP. 

In  the  form  2P2  whose  axes  have  the  ratio,  2a,  2i,  c,  the  angle 

/u  is  identical  with  the  corresponding  angle  in  P.     n  is  found  by 

c  c     c 

ibe  equation  tan  ^^K^  ^Q^  ^  l>y  ^be  equation  un  asso^ss^.    After 

the  determination  of  these  angles,  X,  Y,  Z,  in  this  form,  may  be 

found  by  the  same  equations  as  above.    The  inclination  of  T  on  e 

may  be  determined  by  the  equation  for  tan  Z,  in  the  form  ooP, 

cZ        taiirv/(6«+c«) 
tan  <  ^=+ \ *  which  affords  the  supplement  of  the 

desired  inclination;  or  by  the  equation,  sini7  (the  sought  angle) s 

cos  X 

9  or  COS  /7aBsin  X  cos '/,  in  which  X,  is  the  angle  X  in  the  form 

cost''  '  o 

e  (  QoP.)    The  interfacial  angle  e  :  M  is  determined  by  the  equation 

for  tan  Y  in  P'  00. 

In  a  similar  manner  the  angles  of  the  other  forms  may  be  obtained. 
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Aet.  YlL-^Addreii  delivered  at  the  Annivereary  Meeting  of  the 
Oeologicdl  Society  of  London,  on  the  11  th  of  February ,  1837; 
by  Charlvs  Ltell,  Jud.,  E«q«i  M.A.,  F.R.S.^  PresidoDtof 
the  Society* 

Gbntlembn, — You  will  have  learnt  from  the  Treasurer's  Report 
that  the  finances  of  the  Society  are  flourishing,  and  they  would  twve 
appeared  in  a  still  more  prosperous  condition,  had  we  not  expended 
above  500/.  within  the  year  on  our  Transactions.  Part  of  this  sum 
has  already  been  repaid  by  the  sale  of  the  volume  just  published,  of 
which  I  may  safely  say  that  it  yields  to  no  preceding  number  in  the 
value  of  its  contents  or  the  extent  and  beauty  of  its  illustrations. 

The  total  number  of  Fellows  of  the  Society,  exclusive  of  Hooo^ 
ary  and  Foreign  Members,  at  the  close-of  the  year  1836,  was  670; 
at  the  close  of  1836,  709 ;  being  an  actual  increase,  after  deducting 
14  for  deaths,  removals,  and  resignations,  of  39  Fellows.* 

We  have  to  lament  the  loss  of  Dr.  Henry,  of  Manchester,  so  highly 
distinguished  as  a  chemist  and  philosopher,  and  who  took  a  warm  in- 
terest in  the  progress  of  our  science.  Our  list  of  Foreign  Members 
has  been  diminished  by  two  deaths,  those  of  Professor  Hoffinan  of 
Berlin,  and  Baron  F^russac  of  Paris. 

Professor  F|«derick  Hoffman  was  suddenly  cut  off  in  his  39tli 
year,  at  the  moment  when  the  scientific  world  were  impatiently  ex- 
pecting his  account  of  the  Geology  of  Sicily.  You  are  probably 
best  acquainted  with  him  as  tha  author  of  the  great  Geological  Map 
of  Western  Germany,  in  which  he  made  known  the  results  of  many 
years  of  patient  and  accurate  research.  This  Map,  published  in 
1899,  was  divided  into  twenty-four  sheets,  and  was  followed  in  1830 
by  an  Atlas  containing  sections,  and  a  more  general  map  on  a  smaller 
scale  of  the  same  country.  In  the  same  year  the  author's  Geogra- 
phy and  Geology  of  North-western  Germany  appeared,!  which  may 
be  regarded  as  a  commentary  on  the  great  map,  comprising  a  de- 
scription of  the  physical  outline  of  the  country,  its  nrountatns,  val« 
leys,  plains,  and  river-courses,  and  a  sketch  of  a  portion  of  its  geo- 

*  The  retora  of  the  DDmber  of  Fellows,  and  the  deaths  alluded  to  in  this  Ad- 
dress, refer  exclasively  to  the  year  1836,  and  not  to  the  period  ioterveDing  between 
the  last  and  present  Anniversary. 

t  Orograph.  nnd  Qeognost  Verhaitnisse  vom  Nordwestliehen  Dentschlaad,  i 
vols.  Uipzig,  1830. 
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logical  tinieiure,  embradng  the  transition  and  secondary  rocks  of  the 
Hartz,  Tburiogerwald,  and  Lower  Rhine.  In  the  larger  map  all  the 
tertiary  and  alluvial  deposits  are  represented,  by  one  color,  the  au- 
thor having  never  entered  upon  the  subdivision  and  classi&oation  of 
these  ibrmations.  He  had  studied,  .however,  the  newer  secondary 
formations,  which  were  depicted  by  several  distinct  colors,  and  their 
bi^ory  would  have  been  included  in  the  work  above  alluded  to,  had 
be  not  been  interrupted  by  his  tour  in  Italy  and  Sicily  in  1830. 

Among  his  other  writings,  I  may  enumerate  an  Account  of  Mag- 
deburg, Halberstadt,  and  the  adjoining  territory,  and  various  papers 
which  will  be  found  scattered  through  the  journals  of  Poggendorff 
and  Karsten,  the  Hertha,  and  other  German  periodicals.  The  only 
fruits  which  we  as  yet  possess  of  the  8cienti6c  expedition  sent  by  the 
Pfiissian  Government  under  Hoffmann's  direction  to  Italy  and  Sicily, 
are  some  letters  written  by  him  during  tlie  journey,  and  an  excellent 
Memoir  on  the  Lipari  islands ;  and  a  valuable  work  by  one  of  his 
companions,  Dr.  Philippi  of  Berlin,  who  published  in  Latin  a  de- 
tailed account  of  the  recent  testacea  of  Sicily,  and  the  tertiary  fossil 
shells  cdlocted  in  the  course  of  the  expedition.* 

'  From  Hoffinann's  letters  it  clearly  appears  that  the  novelty  of  tlie 
volcanic  and  tertiary  phenomena  of  Southern  Italy  and  Sicily  had 
made  a  deep  impression  on  his  mind.  He  had  been  astonished,  on 
recognking  the  identity  of  the  modem  trap  rocks  of  the  Val  di  Noto 
with  those  of  ancient  date  in  Germany,  and  the  no  less  striking  simi- 
larity of  the  Sicilian  tertiary  limestones,  containing  recent  shells,  to 
naany  calcareous  secondary  formations  of  northern  Europe.  The 
Ldpari  Islands  afforded  him  a  field  for  the  examination  of  modem  ig- 
neous rocks,  and  the  slow  effects  of  volcanic  heat  in  modifying  aque- 
ous deposits.  The  picture  which  he  has  given  of  the  fumeroles  of  the 
western  coast  of  Lipari,  the  principal  island  of  the  group,  is  graphic 
and  highly  instmctive.  At  St.  Calogero  numerous  fissures  are  seen 
permeated  by  heated  vapors  which  are  charged  with  sulphur,  oxide 
of  iron,  and  other  minerals,  in  a  gaseous  state.  Here  the  tufaoeous 
and  other  rocks  are  variously  discolored  wherever  the  steam  has  pen- 
etrated, and  are  sometimes  crossed  with  fermginous  red  stripes,  so  as 
to  assume  a  chequered  and  brecciated  appearance.  In  one  place  a 
feldspathic  lava  has  been  turned  by  the  vapors  into  stone  as  white 

*  Pbillippi,  "  Enumeratio  MoHnscorum  Sicilie  tarn  viveotium  torn  in  lellnre 
tertiaria  fossiliaro,  qae  in  Iiinere  suo  observa^it  Aactor;"  280  pages  4to,  and  13 
lithographic  plates,  Berlin,  1836. 
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as  cbalk  raarl ;  in  another,  a  dark  elaj  has  become  jrellow  or  snow- 
white,  and  these  effects  are  not  limited  to  a  small  space,  but  are  seeD 
extending  for  four  miles  through  horixontal  strata  of  tuff,  which  rise 
occasionally  to  the  height  of  more  than  two  hundred  feet.  The 
greater  part  howerer  of  the  alterations  are  referred  to  what  are  prop- 
erly called  extinct  fumeroles,  or  the  action  of  volcanic  emanatioDS 
whkh  have  now  ceased,  but  which  must  at  one  period  have  resem- 
bled those  of  St.  Calogero.  Some  of  these  have  produced  veins  of 
fibrous  gypsum,  calcedony,  and  opal,  minerals  which  roust  have  been 
introduced  into  the  rents  in  a  state  of  sublimatbn. 

In  some  places  there  are  tufaceous  marls,  regularly  alternating  ia 
thin  beds,  with  still  thinner  and  countless  layers  of  granular  gypsum, 
the  whole  mass  being  again  run  through  every  where  by  irregular 
branching  veins  of  silky  fibrous  gypsum.  These  strata,  thus  inser- 
sected,  present  a  perfect  counterpart  to  some  of  the  secondary  gyp- 
ieous  marls,  both  of  the  keuper  and  variegated  sandstone  fermauons 
in  (Jermany.* 

When  reading  the  Professor's  description  of  these  phenomena,  we  . 
share  in  the  pleasure  and  surprise  which  he  felt  on  comparing  strata 
of  high  antiquity  with  others  of  so  recent  a  date,  and  which,  more- 
over, owe  a  portion  of  that  resemblance  to  changes  now  daily  in 
progress. 

The  writings  of  Baron  Daudebard  de  F^russac  were  not  devoted 
principally  to  Geology,  but  we  are  indebted  to  him  for  several  me- 
moirs, and  among  others  for  an  E^ay,  published  in  1814,  on  firesb- 
water  formations,  with  a  catalogue  of  the  species  of  land  and  fresh- 
water shells  which  were  then  known  to  enter  into  their  compositioD. 
Monsieur  de  Ferussac  contributed  largely  to  the  Geological  sectioB 
of  the  Bulletin  Universel  des  Sciences  Naturelles,  a  journal,  of  which 
be  was  the  chief  editor  and  original  projector.  Thb  Bulletin  bad, 
for  its  object,  to  give  a  monthly  analysis  or  brief  abstract,  usually  un- 
mixed with  criticism,  of  the  contents  of  all  new  publications  in  every 
department  of  science.  The  work  was  first  carried  on  for  a  year  od 
a  smaller  plan,  and  then  assumed  in  18S4  its  enlarged  and  perma- 
nent form,  being  divided  into  eight  sections,  one  of  which  was  devo- 
ted to  Geology,  Paleontology,  and  Natural  History.  A  monthly 
number  appeared  regulariy,  on  this  and  each  of  the  other  seven  sec- 
tions, the  whole  forming  together  a  large  octavo  volume.    In  the  or- 

*  Liparischen  Inseln,  p.  41.    Leipzig,  \8Xi. 
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guusatkm  and  direction  of  this  scheme,  the  Editor  was  indefttigable, 
and  be  succeeded  in  obtaining  the  co-operation  of  a  great  number  of 
the  most  able  and  eminent  writers*  In  announcing  the  original  aim 
and  scope  of  the  unctertalcing,  he  laid  stress  on  the  difficulties  under 
which  men  of  science  labor  in  procuring  intelligence  of  new  works^ 
written  in  a  great  variety  of  languages  in  different  parts  of  the  worid, 
tod  frequently  buried  in  the  voluminous  and  costly  transactions  of 
learned  societies.  He  therefore  expressed  a  hope  that  his  Bulletin 
would  serve  as  ''  a  kind  of  telegraph"  for  the  rapid  conveyance  of 
the  earliest  intelligence  of  mventions  and  discoveries,  so  as  to  pre- 
vent philosophers  from  wasting  their  time  and  money  in  slowly  feel- 
ing their  way  to  results  already  found  out  by  others,  and  attaining 
with  great  labor  the  very  points  from  which  they  might  have  started. 
The  Gedogical  section  of  the  Bulletin  was  ably  supported  by  MM. 
Bou£,  Brongniart,  and  o|her  writers,  and  survived  the  other  sections 
6x  some  time,  maintaining  itself  for  seven  years,  till  at  length  it  was 
given  up  in  1831  for  want  of  sufficient  encouragement. 

The  works  of  Baron  F6russac  on  Natural  History,  and  especially 
Conchology,  would  deserve  from  me  a  fuller  notice,  if  they  were  not 
irrelevant  to  the  subject  of  this  address. 

HOME   GEOLOGY. 

I  shall  now  commence  my  retrospect  of  the  proceedings  of  the 
Society,  during  the  last  year,  by  considering  those  papers  which  have 
been  devoted  to  the  Geology  of  the  British  Isles.  There  is  proba- 
bly no  space  on  the  globe,  of  equal  area,  which  has  been  so  accu- 
rately surveyed  as  this  kingdom ;  yet  the  most  experienced  geolo- 
gists are  now  exploring  several  parts  of  it  with  the  feeling  that  they 
are  entering  upon  terra  incognita.  Not  only  do  they  find  it  neces- 
sary to  trace  out  more  correctly  the  limits  of  formations  previously 
known,  but  also  to  introduce  new  groups  of  fossiliferous  strata  and 
new  divisions^  in  districts  before  supposed  to  have  been  well  inves- 
t^^ted. 

The  carboniferous  deposits  which  are  alike  interesting,  in  a  sci- 
entifo  and  economical  view,  have  deservedly  occupied  of  late  the 
particular  attention  of  many  able  geologists,  and  we  have  received 
communications  on  the  subject  from  Mr.  Murchison,  Mr.  Prestwicb, 
Professor  Sedgwick,  and  Mr.  Peile.  The  observations  of  Mr.  Prest- 
wicb relate  to  the  coal-measures  of  Coalbrook  Dale,  and  the  forma- 
tions immediately  above  and  below  tbem,  together  with  the  accom- 
panying trap-robks. 
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.  There  is  perbtps  do  eoal-6eld  in  the  whole  country  of  equal  i 
in  which  the  strata  have  been  so  much  dislocated  and  shattered. 
Mr.  Prescwich  gives  a  detailed  description  both  x>r  the  principal  and 
minor  feults,  their  direction,  extent,  inclination,  breadth,  and  fidl» 
«nd  the  difference  of  level  produced  by  them  in  their  opposite  rides, 
which  is  sonoetimes  slight,  but  sometimes  amounts' to  six  hundred  or* 
seven  hundred  feet.  In  some  instances  the  change  of  level  is  by 
eteps  or  hitches,  which,  it  is  truly  said,  may  be  owing  either  to  un- 
equal resistance,  or  to  a  series  of  small  dislocations.  The  walls  of 
the  fissures  in  the  disjointed  strata  are  sometimes  several  yards  apart, 
the  interval  being  filled  with  the  debris  of  the  strata.  In  other  pla- 
ces they  are  in  contact.  In  thb  last  case  it  is  particulariy  reromrkeil 
that  the  sur&ee  of  the  ends  of  the  fractured  beds  of  coal  and  shale 
is  shining  and  striated.  You  are  aware  that  this  appearance  has 
ysually  been  attributed,  and  I  believe  rightly,  to  the  rubbing  of  the 
walls  of  the  rent  one  against  the  other,  the  lines  of  the  polished  and 
striated  surfaces  indicating  the  direction  of  the  motion,  but  I  have 
ktely  seen  it  objected  to  this  theory,  that  the  stris  are  not  always  par- 
allel, but  often  curved  and  irregular,  and  that  the  earthy  contents  of 
veins  and  faults  often  present  the  same  glittering  and  striated  fiices,  or 
sjickensides  as  they  have  been  called.  I  am  familiar  with  the  fret, 
and  have  always  inferred  that  the  movements  were  irregular  and  com- 
plicated, occasionally  changing  their  direction,  and  that  even  when 
uniform,  they  may  have  acted  unequally  on  materials  varying  in  hard- 
ness and  pliability.  It  is  much  to  be  desired  that  scientific  travelers 
who  visit  countries  shaken  by  earthquakes  would  observe  with  mtnute 
care  all  the  phenomena  attending  the  fissuring  of  rocks  and^ildings» 
I  have  been  informed  by  an  eye-witness  of  one'of  the  late  minor 
earthquakes  in  Chili,  that  the  walls  of  his  house  were  rent  verticaHy, 
and  made  to  vibrate  for  several  minutes  during  each  shock,  after  which 
they -remained  uninjured  and  without  any  opening,  although  the  Koo 
of  the  crack  was  still  visible.  On  the  floor,  at  the  bottom  of  each 
rent,  was  a  small  heap  of  fine  brickdust^  evidently  produced  by  trit»- 
ration.  In  such  instances  it  would  be  desirable  to  obtain  fragments 
of  the  rent  building,  and  compare,  them  with  the  walls  c^  natural  fia- 
sures. 

In  his  examination  of  the  fossils  of  the  coal-measures,  Mr«  PresC* 
wich  has  shown  that  beds  containing  marine  remains  alternate  with 
others  in  which  fresh-water  shells  and  land  plants  occur,  appearances 
which  he  attributes  to  the  flowing  of  a  river,  subject  to 
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freshes,  into  the  sea,  rather  than  to  repeated  changes  in  the  relative 
level  of  land  and  sea. 

It  is  certainly  the  safer  course  to  incline  to  this  hypothesis  when- 
ever there  are  no  unequivocal  signs,  as  in  the  Purbeck  strata  in  Port- 
h»d,  of  land  plants  having  beconoe  fossil  on  the  very  spots  where 
they  grew.  For  although  there  may  be  many  river  deltas  like  that 
of  the  Indas,  where  the  land  is  subject  to  be  alternately  upheaved 
above,  and  then  let  down  below  the  waters  of  the  sea,  yet  such  os- 
cillations of  level  must  be  considered  as  exceptions  to  the  general 
condition  of  the  earth's  surface  near  the  mouths  of  rivers  at  any 
given  period.  Even  in  a  case  like  the  delta  of  the  Indus,  both  the 
causes  above  alluded  to  may  be  expected  to  co-operate  in  producing 
alternate  fluviatile  and  marine  strata ;  for  in  the  long  intervals  be^ 
tween  great  movements  of  the  land,  the  river  will  annually  advance 
upon  the  sea  with  its  turbid  waters,  and  then  retreat  again  as  the  pe- 
riodical flood  subsides,  and  the  salt  waters,  after  being  driven  back 
Ibr  a  time,  will  re-occupy  the  area  from  which  they  have  suffered  a 
temporary  expulsion. 

In  the  conclusion  of  his  valuable  paper,  Mr.  Prestwicb  observes 
that  the  carboniferous  strata  of  Coalbrook  Dale  must  once  have 
been  entirely  concealed  under  a  covering  of  new  red  sandstone,  and 
they  owe  their  present  exposure  partly  to  those  movements  whiob 
have  shattered  and  elevated  the  coal  measures,  and  partly  to  exten- 
sive denudation.  It  is  natural  therefore  to  inquire  how  many  ether 
coal-fields  may  still  lie  buried  beneath  the  new  red  sandstone  of  the 
adjoining  district. 

In  relation  to  this  point  of  great  practical  importance,  Mr.  Mon- 
cfaison  formeriy  offered  some  conjectures,  when  speaking  of  the 
probable  passage  of  the  ten-yard  coal  of  the  Dudley  field  beneath 
the  new  red  sandstone,  which  there  flanks  it  on  the  east  and  west. 
That  geologist  now  informs  uj  that  his  conjectures  have  been  verified, 
and  that  at  Christchurch,  one  mile  beyond  the  superficial  boundary 
of  the  coal-field,  the  ten-yard  and  other  seams  have  been  reached 
by  borings  carried  down  to  the  depth  of  neariy  three  hundred  yards. 
Adverting  to  this  discovery,  he  directs  attention  to  the  possible  ex* 
tension  of  other  carboniferous  'tracts  beneath  the  surrounding  new 
red  sandstone  of  Shropshire,  Worcestershire,  Stafibrdshire,  and  other 
central  counties. 
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It  b  cktr  that  these  geological  considerations  must  be  duly  weigh- 
ed by  those  who  speculate  on  the  probable  future  duration  of  British 
coal,  according  to  the  actual  or  any  assumed  rate  of  consumption. 
.  Mr.  Murchison,  in  describmg  the  Dudley  and  Wdyerhampton 
eoal^lds,  informs  us  that  he  has  not  yet  found  any  fossil  remains 
of  decidedly  marine  origin^  like  those  observed  by  Mr.  Prestwich  in 
Coalbrook  Dale.  The  sheik  seem  to  be  all  of  fresh  water  gepera, 
aod  the  Mtgalichthyt  mbberti,  and  other  fish  occuring  at  Dudley, 
of  species  identical  with  those  of  the  coal  measures  of  EkJinburgh, 
nay  have  inhabited  fresh  water. 

The  same  author  has  colored  on  an  Ordnance  map  the  superficial 
area  of  the  Silurian  rocks  connected  with  the  coal-fields  above  men- 
tioaedy  and  has  shown  that  the  Lickey  quartz  i'ock  between  Broros- 
(love  and  Birmingham,  of  which  the  geological  position  has  remain^ 
•d  hitherto  uncertain,  is  in  fact  nothing  more  than  altered  Caradoc 
Siodstone,  a  member  of  the  lower  Silurian  group.  The  same  ap- 
pears as  a  fossiliferous  sandstone  in  one  district,  while  in  another,  it 
passes  into  a  pure  quartz  rock,  a  modification  attributed  to  the  prox- 
imity of  underlying  trap,  for  analogous  changes  have  been  seen  at 
Beighboring  points  where  the  absolute  contact  of  the  sandstone  with 
tbe  trap  is  visible. 

We  are  also  indebted  to  Mr.  Murchison  for  some  interesting  re- 
nsarks  on  the  dislocations  of  the  strata  in  tbe  neighborhood  of  Dud- 
ley, and  particularly  for  a  description  of  some  dome-shaped  masses, 
tfom  the  center  of  which  the  beds  have  a  quaqu&versal  dip.  He 
speculates  on  the  probable  dependence  of  these  phenomena  upon 
tbe  protrusion  of  volcanic  matter  from  below,  at  points  where  it  has 
been  unable  to  find  issue.  It  would,  I  think,  have  been  more  satis- 
fiM^tory,  if,  in  confirmation  of  his  theory,  some  natural  section  of  one 
of  these  dome-shaped  masses  could  be  pointed  out,  where  not  only 
a  nucleus  of  trap  was  apparent,  but  could  be  shown  to  have  taken 
up  its  actual  position  in  a  soft  or  fluid  state.  Even  if  we  should 
find  in  some  instances  a  subjacent  central  mass  of  trap,  porphyry  or 
grai^te,  hot  sending  out  veins  or  altering  the  strata,  the  folding  of 
the  beds  round  such  a  protuberance  might  admit  of  an  explanation 
like  that  suggested  by  Dr.  Fitton.  He  has  supposed  a  set  of  yielding 
horizontal  strata  to  be  pressed  upon  by  a  subjacent  hill  or  boss  of 
bard  rock,  in  which  case  the  effect  of  upward  pressure  might  resem- 
ble that  seen,  on  a  small  scale,  in  the  paper  of  a  bound  book,  where 
t  omiate  knob  in  one  leaf  has  imparted  its  shape  to  a  great  number 
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of  other  leaves  without  piercing  through  them.*  Whatever  hypoth- 
esis we  favor,  it  is  essential  to'  observe  that  such  hills  as  the  Wren's 
nest  near  Dudley,  and  others  of  similar  ellipsoidal  forms  and  internal 
structure,  do  not  correspond  to  the  type  of  volcanic  hills,  such  as 
Etna,  Mount  Dor,  or  the  Cantal.  In  both  cases  there  may  be  an 
approach  to  a  cone,  and  the  beds  may  dip  every  where  outwards 
from  a  common  centre ;  but,  in  the  volcanic  mountain,  the  beds 
having  an  outward  dip,  thid  off  as  they  approach  the  base  or  drcum-  t 
ference  of  the  cone,  which  is  not  the  case  in  inclined  beds  composing 
the  hills  alluded  to  in  the  neighborhood  of  Dudley ;  nor  in  the  last 
mentioned  instances  do  the  lowest  or  subjacent  rocks  crop  out  round 
the  circumference  of  the  cone,  as  happens  in  the  instances  of  the  vd- 
canic  eminences  before  alluded  to,  where  the  granite  of  the  country 
round  Mount  Dor,  the  fresh-water  beds  and  mica  schist  in  the  Cantal, 
the  marine  deposits  around  Mount  Etna  in  Sicily,— each  appear  at 
the  surface  as  soon  as  we  have  left  the  slope  of  the  cone,  and  advance 
upon  the  surrounding  low  country. 

In  attempting  to  explain  the  principal  transverse  faults  of  the 
Dudley  coal-field,  Mr.  Murchison  refers  frequently  to  the  theoretic^ 
principles  expounded  by  Mr.  Hopkins  in  his  Researches  in  Physical 
Geology,  a  paper  printed  in  the  sixth  volume  of  the  Transactions  of 
the  Cambridge  Philosophical  Society.  Mr.  Hopkins  has  there  en- 
deavored to  develop;  by  reasoning  founded  on  mechanical  principles, 
and  by  mathematical  methods,  the  effects  of  an  elevatory  ibrce 
acting  simultaneously  at  every  point,  beneath  extensive  portions  of 
the  crust  of  the  earth.  He  is  aware  that  in  nature  such  a  force  must 
usually  act  under  complicated  conditions,  so  as  to  produce  irregular 
phenomena ;  but  he  observes  that  in  order  to  have  a  clear  concep- 
tion of  %he  manner  in  which  it  would  operate  in  producing  move- 
ments and  dislocations,  it  is  useful  to  assume  certain  simple  condi- 
tions to  which  mathematical  investigations  may  be  applied.  When 
we  have  deduced  in  this  manner  some  results  free  from  all  uncer- 
tainty, these  may  serve  as  standard  cases  to  which  the  geologist  may 
refer  more  complex  problems.  Thus  for  example,  a  portion  of  the 
earth's  crust  may  be  assumed  to  be  of  indefinite  length,  of  uniform 
depth,  and  bounded  laterally  by  two  vertical  parallel  planes,  beyond 
which  the  disturbing  force  does  not  extend.  It  is  then  supposed 
that  a  quantity  of  subterranean  vapor  or  melted  rock,  existing  at  a 

*  Dr.  FitloD,  Qeol.  Trans,  dad  Series;  vol.  ir.  p.  344. 
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certaio  daplb>  is  expanded  by  beat  so  as  to  elevate  the  superiBCum* 
bent  massi  tbe  resulting  Bssures  in  this  mas^  may  then  become  mat- 
ters of  calculation*  According  to  Mr.  Hopkins,  rectilinear  lines  of 
dislocation  will  give  rise  to  a  set  of  bngitudinal  parallel  fissures,  and 
simultaneously  to  others  precisely  at  right  angles  to  them ;  whereas 
in  conical  elevations,  the  fissures  will  diverge  from  a  centre.  If  the 
general  axis  of  elevation  be  curvilinear,  the  longitudinal  fissures  pre- 
serving their  parallelism  with  it  will  be  also  curvilinear,  while  tbe 
transverse  fissures  being  perpendicular  to  the  former  at  their  points 
of  intersectioq  will  no  longer  be  parallel. 

To  return  from  this  digression,  I  must  now  recall  your  attention  to 
other  papers  relating  to  tbe  carboniferous  deposits  of  England.  Tbe 
coal-measures  of  tbe  northwestern  coast  of  Cumberland  have  beeo 
examined  by  Prof.  Sedgwick  and  Mr.  Williamson  Peile,  who  have 
described  the  Whitehaven  and  other  fields  in  great  detail,  illustratiDg 
their  account  with  a  map  and  sections.  The  recorded  observations 
in  numerous  sinkings  and  borings,  both  in  relation  to  the  suocessioo 
of  the  strata  and  to  the  complicated  faults  which  intersect  them, 
would  have  been  involved  in  hopeless  confusion,  if  they  had  siropij 
consisted  of  a  statistical  collection  of  facts  attested  by  miners ;  but 
in  this  paper,  Prof.  Sedgwick,  aided  by  Mr.  Peile's  practical  and 
scientific  knowledge,  has  compared  tbe  difierent  sections  and  gener- 
alised the  phenomena,  giving  unity  and  consistency  to  the  whde, 
throwing  the  strata  into  distinct  groups,  and  referring  the  several 
fiiults  to  difierent  movements,  to  which  successive  periods  of  time 
may  be  assigned. 

In  connection  with  these  recent  contributions  to  the  history  of  our 
carboniferous  strata,  I  am  happy  to  mention  the  excellent  volume 
lately  published  by  Prof.  Phillips,  forming  tbe  second  part  of  his 
Illustrations  of  the  Geology  of  Yorkshire.  It  is  almost  entirely  de- 
voted to  a  description  of  the  carboniferous  or  mountain  limestone  of 
Yorkshire  and  the  north  of  England,  a  subject  already  admirably 
treated  in  some  papers  read  before  this  Society  by  Prof.  Sedgwidt, 
particularly  in  bis  account  of  the  carboniferous  chain  fixmi  Penigent 
to  Kirkby  Stephen.*  As  these  geologists  had  separately  explored 
the  same  ground,  it  is  satisfactory  to  perceive  that  the  leading  divis- 
ions which  they  have  proposed  for  the  classification  of  the  mountain 
limestone  and  associated  strata,  agree  in  every  essential  point.    Mr. 

•  Trans.  Qeol.  Soc.  dod  Series,  vol.  iv.  part  1.  p.  69.^1836. 
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Phniipt  has  described  tbe  pbjrsical  geography  of  tb^  disliiet  oeco* 
pied  by  ibese  rocks,  their  liihological  cbaractery8trttificatioo»  joiated 
sut»ture,  and  the  moat  remarkable  faults  which  a&ct  them,  espe* 
eially  those  which  have  been  called  the  great  Penine  and  Cravea 
&ult8.  He  also  treats  of  the  trap  dykes  which  cut  through  tbe 
limestone,  and  discusses  the  probable  epochs  of  the  displacement  of 
the  strata,  judiciously  poiDting  out  the  difficulties  unavoidably  op* 
posed  to  the  rigorous  determination  of  the  date  of  such  dislocations. 
A  large  and  very  valuable  portion  of  tbe  work  is  filled  with  descrip* 
Cioos  and  plates  of  organic  remains,  especially  of  the  brachiopodous 
and  cepbalopodous  mollusca.  Most  of  the  species  of  these  classea 
were  probably  inhabitants  of  the  deeper  parts  of  the  sea,  but  tliere 
•re  fossil  shells  in  the  oKMintain  limestone,  which  the  author  sup* 
poses  to  have  lived  near  the  shore,  and  belonging  to  genera  formerly 
regarded  as  foreign  to  the  carboniferous  limestone,  such  as  Isocardia^ 
Nucula,  Pecten,  Patella,  Turritella,  and  Buccinum.  Many  species 
of  Zoophytes  and  Crinoidea  are  also  described  and  figured  in  this 
excellent  mooograpb. 

We  are  indebted  to  Mr.  Austen  for  a  description  of  tbe  South  of 
Devonshire  between  the  river  Ex.  and  Berry  Head,  and  between  the 
CMMist  and  Dartmoor,  a  district  consisting  of  transition  rocks,  new  red 
sandstone,  greenstone,  and  trap.  His  speculations  on  the  origin  of 
tbe  diflferent  formations  and  the  causes  which  gave  rise  to  tbe  exist* 
ing  features  in  the  physical  geography  of  the  country,  display  much 
talent  and  are  full  of  instruction. 

The  structure  of  Devonshire  has  also  furnished  a  fertile  field  of 
inquiry  to  Messrs.  Sedgwick  and  Murchison  since  our  last  anniver- 
sary. They  have  attempted  the  difficult  task  of  establishing  a  das* 
sification  of  the  older  rocks  so  largely  developed  in  that  county. 
In  every  geological  nuip  hitherto  publbhed  of  Devonshire,  all  the 
stratified  deposits  of  higher  antiquity  than  the  new  red  sandstone 
bad  been  represented  by  one  common  color,  the  limestones  being  all 
included  as  integral  parts  of  one  great  formation  called  grey wacke.* 
But  these  gentlemen,  after  examining  this  region,  announced  at  Bris- 
td  to  the  geologists  assembled  at  tbe  meeting  of  the  British  Asso- 
ciation, that  the  great  mass  termed  grey wacke,  and  previously  undi- 

•  The  abstract  of  the  Report  of  Messrs.  Sedgwick  sod  Morchisoo,  pabliriiad 
with  a  section  in  the  Athensam,  Aagust,  1836,  and  in  other  scientific  journals,  is 
the  same  as  that  written  for  insertion  in  the  Proceedings  of  the  Association.  From 
that  docament,  and  from  a  written  explanation  of  their  views,  which  I  obtained 
Arom  the  authors,  the  present  observations  are  deduced. 
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videdy  comprised  in  it  several  ibrmations  of  great  thickoess,  ringing 
in  age  froro  tbe  Cambrian  system  of  Prof.  Sedgwick  up  to  the  true 
carboniferous  series  inclusive.  The  first  groups  mentioned  by  tbem 
in  ascending  order  are  the  Cambrian  and  Lower  Silurian,  which 
great  mass  contains  many  distinct  courses  of  limestone ;  and  b  sep* 
arable  into  several  formations,  distinguishable  from  each  other  by 
stratigraphical  position  and  by  lithological  and  zoological  characters. 

There  appears,  however,  to  be  a  great  hiatus  in  the  succession  of 
rocks  in  Devonshire,  as  compared  to  South  Wales,  there  being  no 
traces  of  the  upper  Silurian  strata,  nor  of  the  old  red  sandstone,  nor 
even  of  the  mountain  limestone  in  its  ordinary  aspect.  On  the  con- 
trary, the  next  group  met  with  in  ascending  order,  is  a  culmiferous 
series,  the  base  of  which  distinctly  reposes  upon  the  above  mentioned 
ancient  rocks.  This  culmiferous  deposit,  far  from  appearing  as  a 
mere  band,  or  at  detached  points,  occupies  about  one  third  of  tbe 
large  county  of  Devon,  and  a  considerable  adjacent  part  of  Cornwall; 
its  southern  boundary  ranging  from  Exeter  on  the  east,  by  Launces- 
ton,  to  St.  Gennis  in  Cornwall  on  the  west ;  its  northern  frontier 
running  by  Barnstable  and  and  South  Moulton  to  near  Wellington 
in  Somersetshire.  These  culmiferous  beds  are  shown  to  contain 
thick  beds  of  limestone ;  entirely  dissimilar  in  structure  and  fossil 
contents  from  any  limestones  of  the  underlying  ^'  grauwacke,"  in 
which  they  bad  previously  been  merged.  The  culm  measures  con- 
sist of  grit,  sandstone,  shale  and  limestone ;  and  these  rocks,  it  is 
said,  are  never  afiected  by  a  slaty  cleavage  like  the  lower  Silurian 
and  Cambrian  rocks  on  which  they  rest.  From  this  character,  as 
well  as  from  their  prevailing  mineralogical  structure  and  imbedded 
fossil  plants,  the  authors  regard  the  culmiferous  formation  of  Devon 
as  perfectly  identical  in  age  with  other  coal-fields,  and  as  more  par- 
ticularly analogous  to  the  culm-bearing  strata  of  Pembrokeshire ;  a 
part  of  which  also  once  passed  for  "  grauwacke,"  but  Mr.  Murchison 
has  recently  shown  that  it  belongs  to  the  South  Welsh  coal-field, 
which  is  known  by  all  geologists  to  rest  upon  mountain  limestone. 

Thus  referred  to  the  age  of  our  ordinary  coal,  these  strata  of 
North  Devon  are  further  proved  to  lie  in  a  great  trough,  their  south- 
ern edges  being  turned  up  against  the  granite  of  Dartmoor,  where 
they  acquire,  in  contact  with  the  granite,  when  traversed  by  elvan 
dykes,  many  characters  of  tbe  metamorphic  rocks,  or  those  com- 
monly termed  primary.  The  phenomena  of  interference  and  altera- 
tion at  the  junction  are  such  as  to  give  a  comparatively  modem  date 
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ibr  the  eruption  of  tbe  Dartmoor  granite,  and  to  explain  why  so 
mach  difficulty  and  ambiguity  has  prevailed  in  determining  tbe  age 
of  some  of  tbe  altered  culm  beds. 

Among  otber  points  whicb  this  survey  of  Prof.  Sedgwick  and  Mr. 
Murcbison  has  settled,  so  far  as  Devon  is  concerned,  is  one  of  tbe 
highest  theoretical  interest,  and  on  which  for  more  than  two  years 
tbe  Society  has  been  anxiously  desiring  more  accurate  information ; 
I  allude  to  tbe  true  stratigraphical  position  of  certain  shales  near 
Bideford  in  North  Devon,  containing  fossil  plants  of  the  same  species 
«s  those  which  are  found  abundantly  in  the  coal.  I  may  first  remind 
you  that  a  discussion  had  previously  arisen  respecting  the  alledged 
discovery  by  Mr.  Weaver  of  anthracite,  with  the  usual  carboniferous 
plants,  in  the  greywacke  or  transition  rocks  of  Ireland.*  Notwith- 
staading  the  value  justly  attached  to  the  opinion  of  so  experienced 
and  long-practiced  an  observer,  your  Council  hesitated  to  print  his 
statement,  and  requested  him'  to  reexamine  the  ground.  At  the 
same  time  Mr.  Griffiths,  to  whom  we  are  looking  for  the  publica- 
tioB  of  a  Geological  Map  of  Ireland,  had  come  to  a  different  con- 
clusioo,  and  Mr.  Weaver  having  been  induced  to  repeat  his  obser- 
▼ii^ons,  became  convinced  that  he  was  in  error,  and  has  since  stu- 
diously availed  himself  of  every  opportunity  of  announcing  this 
cliaage  in  his  views. 

You  are  aware  that  as  yet  in  the  British  islands,  scarcely  any  ve- 
getable impressions  have  been  met  with  in  rocks  more  ancient  than 
tbe  carboniferous  strata  above  the  old  red  sandstone,  so  that  we 
kaow  not  what  species  of  plants  belong  to  the  greywacke  or  transi- 
tioD  group.  We  can  only  presume  from  analogy  that  since  the 
shells,  corals,  and  other  organic  remains  of  that  ancient  group  differ 
from  those  found  above  the  old  red  sandstone,  the  plants  also,  if 
ever  discovered,  will  differ  as  greatly.  Considerable  surprise  was 
therefore  excited  when,  during  the  Presidentship  of  my  predecessor 
in  this  chair,  a  letter  was  read,  addressed  to  him  from  Mr.  De  la 
Beche,  stating  that  he  had  found  near  Bideford  in  North  Devon, 
many  well  known  coal  plants  in  the  lower  greywacke^  or  far  down 
in  the  transition  series.f  Such  of  the  plants  as  were  determinable 
bad  been  identified  by  Prof.  Lindley  with  species  characteristic  of 
tbe  true  coal  measures,  and  which  had  never  been  found  elsewhere 


♦  ProceediDgs  Gteol.  Sbc.,  vol.  i.  p.  231. 
t  Proceedings  Geol.  Soc.,  vol.  ii.  p.  106. 
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Mow  the  coal.  The  anomaly,  therelbrei  id  the  supposed  posHioo 
of  these  fossils  was  so  great,  that  between  the  ordinary  geological 
site  of  such  remains,  and  that  in  which  they  were  here  inferred  to 
present  themselves,  there  would  he  interposed,  if  the  series  were 
complete,  the  whole  of  the  old  red  sandstone,  and  at  least  the  two 
upper  formations  of  the  Silurian  system.  When  this  point  was  con- 
sidered, I  expressed  to  the  Society  my  opinion  in  common  with 
Mr.  Murchbon,  as  to  the  insufficiency  of  the  proofs  relied  on  by  our 
Foreign  Secretary,  and  we  feel  that  we  had  a  right  to  call  for  more 
cooclusiye  evidence.  The  simple  fact  of  shales  having  been  found 
charged  with  true  coal  plants,  raised  so  strong  a  presumption  io  fever 
of  their  belonging  to  the  regular  carboniferous  series,  that  the  bur- 
then of  proof  rested  with  him  who  wished  to  assign  to  them  either 
a  higher  or  lower  position.  Our  SK^epticism  was  regarded  by  Mr. 
Greenough  as  implying  too  marked  a  bias  for  a  preconceived  theory, 
and  this  he  afterwards  hinted  in  his  anniversary  address.*  I  may 
affirm,  however,  that  in  the  first  place  it  implied  on  my  part  no  dis- 
trust of  Mr.  De  la  Beche's  skill  or  experience  in  geological  survey- 
ing, and  that  had  Prof.  Sedgwick  and  Mr:  Murchison  advanced  a 
similar  opinion  on  analogous  proofs,  I  should  equally  have  withheld 
my  assent.  Suppose,  for  example,  they  had  announced  to  us  that 
they  had  found  fossil  fruits  and  leaves  identical  with  those  of  Shep- 
pey  in  strata  of  the  age  of  the  white  chalk  with  flints.  I  should 
have  demanded  from  them,  io  corroboration,  the  most  clear,  une- 
quivocal, and  overwhelming  evidence.  If  it  were  a  region  of  dis- 
turbed and  vertical  strata,  I  should  expect  them  first  to  have  resort- 
ed in  vain  to  every  hypothesi3  of  inverted  stratification  with  a  view 
of  explaining  away  such  an  exception  to  the  general  rule. 

I  might  perhaps  be  told  that  we  are  unacquainted  with  the  flora 
of  the  upper  cretaceous  period,  and  I  admit  that  we  are  as  ignorant 
of  it  as  of  that  which  belonged  to  the  transition  period,  but  when  we 
consider  the  contrast  of  the  shells  and  other  fossils  of  the  chalk  and 
London  clay,  we  naturally  anticipate  that  if  plants  are  ever  found 
of  the  precise  age  of  our  chalk  with  flints,  they  will  not  prove  to  be 
of  tbe  same  species  as  those  of  the  Sheppey  clay.  There  \b  a  like 
pcesumption  from  analogy  against  the  conclusion  that  the  same  vege- 
tation continued  to  flourish  on  the  earth  (irom  the  period  of  the  lower 
grey  wacke  to  that  of  the  coal,  because  we  know  that  in  the  course 

*  Proceedings  (3eol.  Soc.^  vol.  ii.  p.  164. 
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of  the  interveiiing  epochs  the  testacea,  zoophytes,  fish  and  other 
classes  of  organic  beings  were  several  times  phaoged. 

Id  regard  to  the  proofs  relied  on  by  Mr.  De  la  Beche,  I  should 
observe  that  he  never  attempted  to  show  that  the  plant-bearing  shales 
at  Bideford  were  interstratified  with  rocks  charged  with  shells  or 
other  fossils  knowa  to  belong  to  rocks  older  than  the  old  red  sand* 
stone. 

Since  writing  the  above  sketch  of  the  different  views  recently  pub* 
lished  of  the  structure  of  Devonshire,  I  have  received  a  letter  from 
Mr.  De  la  Beche,  from  which  I  am  happy  to  learn  that  it  is  his  in* 
tention  before  concluding  his  report  on  the  .Ordnance  Map  of  De* 
von,  to  re-examine  Devonshire.  He  is  far,  he  says,  from  pretend- 
ing that  his  first  views  were  perfect,  and  if  he  finds  reason  to  modify 
any  of  them,  he  shall  not  hesitate  to  announce  the  change  of  opin- 
ion. Id  the  mean  time  he  no  longer  contends  that  the  eulmiferous 
strata  are  referable  to  the  lower  grey wacke,  and  considers  the  point 
of  difference  to  lie  within  a  narrower  compass,  namely,  whether  the 
eulm  beds  are  to  be  considered  as  upper  greywacke  or  coal.  Thi^ 
question,  on  which  he  is  not  yet  satisfied,  evidently  appears  to  him 
of  much  less  theoretical  importance  than,  I  confess,  it  does  to  me* 
It  is  fair,  however,  that  I  should  state  the  arguments  which  influ* 
ence  his  mind.  If  the  plants,  he  says,  foond  at  Bideford  in  the  eul- 
miferous series  should  belong  to  strata  more  ancient  than  the  old  red 
sandstone,  the  fact  would  not  stand  alone,  for  he  has  lately  reeeived  a 
letter  from  M.  Elie  de  Beaumont,  detailing  analogous  phenomena  in 
Britanny.  It  is  stated  that  the  greywacke  there  closely  corresponds 
in  general  character  with  that  of  Devon,  the  upper  part  like  the 
Devonian  series  containing  anthracite.  With  this  anthracite  or  culm 
are  found  at  Montrelais,  Chatelaison,  and  other  places,  fossil  plants, 
the  greater  part  of  which  are  identical  with  those  in  the  coal  meas- 
ures ;  but  there  are  others  which  have  not  hitherto  been  detected  in 
the  latter  rock.  Patches  of  true  coal  measures  rest  in  unconform- 
able position  upon  these  upper  greywacke  beds  of  Britanny.  Nov 
I  regret  that  I  have  not  seen  any  printed  account  of  the  geology  of 
tbb  part  of  France ;  for  until  we  learn  whether  the  plants^  in  question 
are  associated  with  true  Silurian  fossils,  the  testimony  is  quite  hacom* 
plete.  We  know  not,  for  instance,  whether  the  plant-bearing  seriee 
in  question,  is  old  red  sandstone  or  a  Silurian  formation,  or  .whether 
it  is  a  lower  part  of  the  true  carboniferous  system  of  which  the  strata 
had  been  disturbed  before  a  higher  portion  was  snperimpoaed. 
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Similar  remarks  bold  in  regard  to  the  observations  made  by  H. 
Virlet  in  the  Dictionnaire  d'Hlst.  Naturelle,  where  in  his  late  article 
"  De  rOrigine  des  Combustibles  Mineraux,"  he  speaks  of  certain 
carboniferous  deposits  of  Ireland,  (those  alluded  to  by  Mr.  Weav^ 
before  mentioned,)  as  well  as  others  examined  by  M.  Voltz  in  tbe 
Black  Forest,  also  the  culm  beds  of  Britanny,  and  those  of  tbe  de- 
partment of  La  Sarthe,  as  all  belonging  in  age  to  the  newest  transi- 
tion formations,  "  terrains  de  transition  les  plus  recensJ^ 

Mr.  De  la  Beche  alludes  to  another  discovery  of  coal  plants  ino- 
plying  as  great  an  anomaly  as  that  which  he  had  imagined  to  occur 
in  Devonshire,  and  by  whicli  he  was  himself  once  led  into  error  du- 
ring an  Alpine  excursion,  about  eighteen  years  since,  when  be  met 
with  coal  plants  in  the  schists  of  the  CoFde  Balme,  in  Switzerland. 
He  then  inferred  that  the  beds  belonged  to  the  true  coal  measures, 
bat  M.  Elie  de  Beaumont  afterwards  proved  them  to  be  lias ;  that  b 
to  say,  he  identified  them  with  other  rocks  not  far  distant  in  the  Alps, 
which  were  shown  to  be  lias  by  containing  Belemnites  and  other  fos- 
sils. Mr.  De  la  Beche  was  at  first  sceptical  on  the  point,  but  after 
revisiting  the  Alps,  he  came  round  to  the  same  opinion.  Having 
therefore  been  in  one  instance  misled  by  relying  on  tbe  fo^il  vege- 
tables of  the  coal  as  affording  a  good  chronological  test,  he  naturally 
attached  but  small  value  to  the  same  testimony  as  a  criterion  of  the 
age  of  another  set  of  rocks  in  Devonshire.  Now  you  will  easily  un- 
derstand that  a  geologist,  who  is  once  persuaded  that  the  same  plants 
flourished  in  European  latitudes  from  the  period  of  the  true  coal  to 
that  of  the  lias,  will  be  ready  to  concede  without  difficulty  the  prob- 
able existence  of  the  same  plants  at  an  era  long  antecedent  to  the 
coal.  We  know  that  between  the  deposition  of  the  coal  and  the  lias 
there  wece  successive  revolutions  in  the  races  of  animals  which  in- 
habited the  waters ;  the  zoophytes,  mollusca,  fish,  and,  as  far  as  we 
know  them,  the  reptiles  having  been  changed  again  and  again ;  so 
that  the  fossils  of  the  mountain  limestone  differ  from  those  of  the 
magnesian  limestone  or  zechstein,  these  again  from  the  organic  re- 
mains of  the  muschelkalk,  and  these  last  from  those  of  the  lias.  If 
we  are  to  believe  that  the  same  plants  survived  on  the  land,  while 
such  fluctuations  in  animal  life  occurred  in  the  waters,  why  should 
we  not  imagine  the  longevity  of  the  same  species  to  have  been  still 
greater,  so  that  they  began  to  exist  even  before  tbe  deposition  of  tbe 
old  red  sandstone  ?  But  let  me  remind  you  that  botanists  have  been 
led  to  very  different  conclusions  respecting  tbe  lavirs  governing  the 
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distribution  of  fossil  vegetables  from  the  study  of  undisturbed  dis- 
tricts. You  are  not  ignorant  that  the  strata  of  the  Alps  are  involved 
io  extreme  confusioti  and  complexity,  mountain  masses  having  been 
completely  overturned  and  twisted,  so  that  the  same  set  of  strata  have 
been  found  at  the  top  and  bottom  of  the  same  section  separated  by 
several  thousand  feet  of  beds  belonging  to  an  older  formation.  So 
obscure  is  the  order  of  position  in  Alpine  geology,  that  the  creta- 
ceous  and  greensand  series  have  been  classed  by  experienced  geolo- 
gists as  more  ancient  than  the  oolite,  under  which,  in  point  of  fact, 
they  occasionally  He. 

Prof.  Studer,  in  his  work  on  the  Bernese  Highlands,  after  years 
of  personal  investigation,  has  published  a  map  in  which  he  has  given 
a  colored  ground  plan  without  venturing  to  commit  himself  by  sec- 
dons,  or  a  table  of  the  regular  order  of  superposition. 

After  devoting  a  summer  to  the  investigation  of  the  same  portion 
of  Switzerland,  with  the  advantage  of  Mr.  Studer's  map  and  work, 
I  was  unable  to  satisfy  myself  that  I  had  found  a  key  to  the  classifi- 
cation or  superposition  of  the  formations,  so  enormous  is  the  scale 
on  which  they  have  been  deranged.  I  collected  fossil  plants  on  the 
Col  de  Balme,  but  I  have  not  examined  the  precise  localities  further 
to  the  west  appealed  to  by  M.  de  BeaUmont.  I  am  far,  therefore, 
from  denying  his  facts  or  inferences,  hoping  at  some  future  period 
more  carefully  to  inquire  into  the  evidence  on  the  spot.  No  one,  I 
am  aware,  is  more  desirous  that  others  should  visit  the  southern 
Alps  and  verify  or  criticise  his  facts  than  M.  de  Beaumont.  Mean- 
while I  am  reminded  of  an  expression  of  our  mutual  friend  M.  Von 
Bucb.  When  1  related  to  him  some  geological  phenomena  which 
•-TBurprised  him  ;  "  I  believe  it,"  he  said,  "  because  you  have  seen  it, 
but  bad  I  only  seen  it  myself,  I  should  not  have  believed  it." 

But  to  conclude,  and  to  recall  your  attention  to  the  structure  of 
Devonshire,  you  will  perceive  that  Mr.  Murchison  and  Prof.-  Sedg- 
wick have  endeavored,  and  I  think  successfully,  to  work  a  great  re- 
form in  the  classification  of  the  ancient  rocks  of  that  country,  by  ap- 
plying to  them  the  arrangement  which  they  had  previously  made  for 
the  deposits  termed  by  them  Cambrian  and  Lower  Silurian  in  Wales 
and  the  adjoining  pans  of  England.  According  to  their  survey  and 
sections,  the  coal  plants  of  Bideford,  so  far  from  constituting  any 
anomaly,  so  far  from  affording  any  objection  to  the  doctrine  that  par- 
ticular species  of  fossil  plants  are  good  tests  of  the  relative  age  of 
rocks,  do  in  reality  from  the  place  which  they  occupy,  confirm  that 


Digitized,  by  VjOOQ IC 


M  Oeological  Society  of  London. 

doctrine)  eulmiferous  rocks  distinctly  overlying  the  so-called  grau- 
wacke,  and  not  being  referable  to  any  of  the  well  defined  and  normal 
typeS)  which  compose  the  old  red  sandstone  and  Silurian  system. 

I  shall  now  pass  on  to  the  consideration  of  other  memoirs  on  Eng- 
Tish  Geology.  The  limestone  which  the  Germans  call  muschelkalk, 
and  the  numerous  fossils  which  are  peculiar  to  it,  have  not  yet  been 
detected  in  England  in  any  part  of  that  great  series  of  beds  which  in- 
tervene between  the  lias  and  the  coal.  In  those  parts  of  Grermany 
where  it. occurs,  it  divides  the  beds  of  red  marl  and  sandstone,  which 
occupy  that  great  interval  into  two  divisions,  the  upper  of  which  is 
ealled  keuper,  and  the  lower  hunter  sandstein. '  In  the  absence  of 
the  muschelkalk  in  this  country,  it  has  been  impossible  for  us  to  sep- 
arate our  new  red  sandstone  into  two  well  defined  masses ;  but  Dr. 
Buckland  considers* that  certain  portions  df  the  upper  beds  in  War- 
wickshire and  elsewhere  may  be  identified  with  the  keuper  by  their 
mineral  character,  and  near  Warwick  by  the  remains  of  a  Saurian, 
which  he  believes  to  be  of  the  genus  Phytosaurus,  a  genus  charac* 
teristic  of  the  keuper  of  Wirtemberg. 

An  examination  in  the  South-east  of  England  of  the  strata  usually 
termed  plastic  clay,  has  led  Mr.  John  Morris  to  oflTer  several  new, 
and  as  they  appear  to  me,  judicious  suggestions  in  regard  to  the 
classification  of  these  beds.  It  is  well  known  that  wherever  the 
tertiary  strata  are  seen  in  immediate  contact  with  the  chalk,  they 
oonsist  of  alternations  of  sand,  clay,  and  pebbles,  and  in  some  few 
places  a  calcareous  rock, — all  these  varying  greatly  in  their  thickness 
and  in  their  order  of  succession  in  diflferent  places.  Mr.  Morris 
divides  those  of  Woolwich  into  two  parts,  and  states  that  the  upper 
18  characterized  by  a  mixture  of  marine  and  fresh-water  shells,  the 
fresh-water  genera  being  Cyrena,  Neritina,  Melanopsis,  and  Planor- 
bis.  The  lower  division  contains  exclusively  marine  shells.  This 
anther  refers  this  intermixture  to  the  influx  of  a  river  into  the  sea, 
in  which  the  Lbndon  clay  was  formed.  Mr.  Morris  considers  the 
Bognor  strata,  which  rest  immediately  upon  chalk,  as  the  equivalents 
of  the  lower  Woolwich  deposit,  observing  that  the  shells  agree  with 
those  of  the  London  clay.  These  remarks  seem  to  confirm  the  con- 
dtision  to  which  he  had  been  previously  led  by  the  grand  section  at 
Alum  Bay  in  the  Isle  of  Wight,  namely  that  the  beds  usually  styled 
plastic  and  London  clays  belong  to  one  zoological  period. 


Digitized  by 


Google 


Geological  Society  of  London. 


MINEIUL   VEINS. 


Your  attention  has  been  called  to  the  origin  of  mineral  veins  by 
Mr.  Fox,  who  has  endeavored  to  explain  why  so  large  a  proportioo 
of  the  metalliferous  veins  in  England  and  other  parts  of  the  world 
should  have  an  east  and  west  direction.  He  supposes  Bssures  filled 
with  water,  containing  sulphurets  and  muriates  of  copper,  tin,  iron, 
and  zinc  in  solution,  through  which  currents  of  voltaic  electricity 
are  transnutted.  The  metals  separated  from  their  solvents  by  this 
action  are  deposited  in  the  veins,  and  most  abundantly  in  veins  run- 
ning  at  right  angles  to  the  direction  of  the  earth's  magnetism ;  for  as 
the  magnetic  currents  of  the  earth  pass  from  north  to  south,  they 
cause  those  of  electricity  to  move  east  and  west,  although  coosidera-' 
ble  deviations  from  this  direction  must  be  occasioned  in  the  course 
of  geological  epochs  by  variations  in  the  magnetic  meridian. 

Since  Mr.  Fox  first  ascertained  the  existence  of  electric  currents 
in  some  of  the  metalliferous  veins  in  Cornwall,*  Mr.  Henwood  has 
made  many  experiments  on  the  same  subject,  together  with  obser* 
vations  on  the  distribution  of  metallic  and  earthy  minerals  in  veins* 
He  considers  the  results  obtained  by  him  to  be  in  a  great  degree  op* 
posed  to  the  theory  of  Mr.  Fox.f 

Mr.  Fox  conceives  the  fissures  in  which  metalliferous  substances 
occur,  to  have  been  at  first  small  and  narrow,  and  to  have  increased 
gradually  in  their  dimensions.  This  doctrine  has  also  been  pro- 
pounded in  a  work  with  which  you  are  probably  familiar,  and  from 
which  I  have  derived  much  instruction,  I  mean  M.  Foumet's  Essay 
on  Metalliferous  Deposits.  This  Essay  was  originally  included  in 
the  third  volume  of  M.  Burat's  continuation  of  D' Aubuisson's  Trea- 
tise on  Geology,  (1833,)  but  it  is  now  published  separately,  and 
gives  the  clearest  general  view  which  I  have  seen  of  the  application 
of  geological  theories  to  phenomena  observed  in  mining.  It  is  writ- 
ten by  one  who  has  acquired  much  practical  knowledge  as  a  miner, 
and  who  is  well  versed  in  chemistry  and  mineralogy .| 

Werner,  when  he  published  his  justly  celebrated  Essay  on  Mine- 
-  ral  Veins,  had  come  to  the  conclusion  that  the  same  rent,  after  being 


♦  Phil.  TraDs.  1830,  p.  399. 

t  See  Biining  Journal,  Sapplement  9.  p.  34,  December,  1836,  and  Annals  of 
Electricity,  No.  2.  vol.  i.  on  Electric  Currents,  dtc  by  W.  T.  Henwood,  Esq. 
t.Etudes  sur  les  Depots  Mitallif^res,  par  M.  I.  Fournet. 
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wholly  or  partially  611ed,  has  sometimes  been  reopened ;  and  M« 
Fournet  has  endeavored  more  fully  to  explain  the  successive  dilata- 
tion of  the  same  veins  at  distinct  periods.  He  has  given  examples 
in  mines  worked  under  bis  direction  at  Auvergne,  in  which  the  sul- 
phurets  of  iron,  copper,  lead,  and  zinc,  besides  quartz,  barytes,  and 
other  minerals,  seem  evidently  to  have  been  introduced  at  different 
periods  by  chemical  action  accompanied  by  new  fractures  and  dislo- 
cations of  the  rocks,  and  the  widening  of  preexisting  fissures.* 

You  will  find  in  M.  Foumet's  treatise  a  copious  analysis  of  a  great 
variety  of  books  on  mining,  besides  a  detail  of  facts  which  have  iallen 
under  his  own  observation.  He  has  described  first  those  veins  which 
are  decidedly  connected  with  rents  produced  in  rocks  by  mechanical 
movements,  and  which  are  supposed  to  have  been  chiefly  filled  from 
below  by  sublimation,  more  or  less  obviously  connected  with  vol- 
canic action.  He  afterwards  passes  on  to  the  consideration  of  those 
masses  which  have  been  called  stockwerks  by  the  Germans,  which 
are  imagined  by  some  to  have  their  origin  in  the'  contraction  of 
granite,  porphyry,  and  other  rocks  as  they  cooled,  numerous  rents 
being  then  formed,  in  which  metallic  particles  were  concentrated. 
In  treating  the  subject  in  this  order  the  author  appears  to  me  to 
have  followed  the  most  philosophical  course,  beginning  with  cases 
of  undoubted  rents  of  mechanical  origin  filled  with  minerals  and 
metals  introduced  by  sublimation,  and  then  carrying  with  biro  as  fair 
as  possible  the  light  derived  from  these  sources  to  dissipate  a  part 
of  the  obscurity  in  which  all  theories  respecting  the  nature  of  Pluto- 
nic rocks  and  their  minerals  must,  I  fear,  be  forever  involved.  Much 
will  still  remain  unexplained ;  but  those  who  proceed  in  an  opposite 
direction  often  throw  doubt  and  confusion  upon  the  simplest  phenom- 
ena, as  has  sometimes  happened  in  an  analogous  case,  when  geolo- 
gists have  begun  with  the  examination  of  granite  and  granite  veins, 
and  have  then  endeavored  to  apply  the  ideas  derived  firom  this  study 
40  the  trap  rocks  and  volcanic  dykes. 

Among  the  most  interesting  conclusions  deduced  by  M.  Fournet 
from  bis  examination  of  the  mining  districts  of  Europe,  I  may  men- 
tion the  modern  periods  at  which  the  precious  metals  appear  to  have 
entered  into  some  veins :  thus,  to  select  a  single  example,  some  veins 
of  silver  of  Joachimsthal  in  Bohemia  are  proved  to  have  originated 
in  the  tertiary  period.f 

•  See  "  Etudes,"  &c.  Section  3.  t  See  "  Etudes,"  &c.  Section  2. 
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rOREIGN    GEOLOOT. 

Among  tbe  researches  into  the  geology  of  foreign  countries  io 
iwfaich  our  members  ha^e  been  recently  engaged,  I  have  great  pleas- 
ure in  alhiding  to  the  labors  of  Mr.  H.  E.  Strickland  and  Mr.  Ham- 
ihoD  in  Asia  Minor.  These  gentlemen  first  examined  the  neighbor* 
bood  of  Constantinople,  and  found  on  both  sides  of  the  Thracian 
Bospborus  an  ancient  group  of  fossiliferous  strata,  consisting  of  schisti 
sandstone,  and  limestone.  From  the  character  of  the  fossils  it  is  in- 
ferred that  these  rocks  may  probably  be  the  equivalents  of  the  upper 
transition  or  Silurian  strata  of  England.  The  shells  belong  to  the 
brachiopodous  genera  Spirifer,  Producta,  and  Terebratula,  with 
which  the  remains  of  corals  and  Crinoidea  were  associated,  and  frag* 
ments  of «  Trilobite. 

Tbe  rarity  of  any  fossiliferous  deposits  of  higher  antiquity  than 
tb^  old  red  randstone  in  any  of  the  countries  bordering  the  Mediter- 
ranean, or  indeed  to  the  south  of  the  Alps  and  Pyrenees,  lends  con- 
siderable interest  to  this  observation.  In  their  way  through  France, 
our  travelers  examined  the  well  known  region  of  extinct  volcanos 
ID  Auvergne,  and  afterwards  found  a  counterpart  to  it  in  the  Cata- 
cecaomeoey  a  district  in  Asia  known  by  that  name  in  the  time  of 
Strabo,  from  its  burnt  and  arid  appearance.  Some  of  the  volcanos 
in  Asia  are  of  very  modem  appearance,  although  no  notice  of  their 
eruptions  falls  within  the  limits  of  history  or  tradition.  Tbe  vol- 
canic hills  rise  partly  through  lacustrine  limestone  in  the  valley  of 
tbe  Henrnis,  and  partly  cover  the  slope  of  the  schistose  hills  which 
bound  it  to  the  south.  There  are  about  thirty  older  cones,  worn  by 
time,  and  of  which  the  craters  are  effiiced  or  only  marked  by  a  slight 
'depression ;  and  three  newer  cones,  which  preserve  their  characters 
unaltered,  the  craters  being  perfectly  defined  and  the  streams  of  lava 
still  black,  rugged,  and  barren.  Here,  as  in  the  country  of  corres- 
ponding structure  in  France,  we  find  streams  of  lava  following  the 
course  of  existing  valleys,  and  yet  frequently  cut  through  by  rivers. 
We  find  also  a  tertiary  firesh-water  formation,  sometimes  resembling 
chalk  with  fiints,  like  that  of  Aurillac  in  France,  and  forming  detach- 
ed hills  capped  with  basalt,  while  more  modem  lavas  have  fiowed 
mt  the  base  of  the  same  hills.  The  extent  of  this  analogy  will  be 
best  appreciated  by  those  who  compare  Mr.  Strickland's  drawings 
with  Mr.  Ponlett  Scrope's  masteriy  illustrations  of  the  French  vol- 
canic region.  • 
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The  countries  watered  by  the  risers  Meander  and  Cayster  are 
described  as  having  a  simple  geological  structure.  There  are  gni- 
ohic  foeks,  with  saccharine  marble ;  there  are  also  bippurite  lime- 
stone and  schist,  and  tertiary  deposits  unconformable  to  these,  be- 
sides igneous  rocks  of  various  ages.  The  tertiary  formations  art 
chiefly  lacustrine,  and  occur  in  nearly  every  large  valley.  They 
«re  compoeed  of  horizontal  beds  of  calcareous  marl  and  white  lime- 
stone, in  which  are  layers,  and  nodules  of  flint  ;*they  also  consist  of 
sandstone,  sand,  and  gravel. 

The  only  representative  of  the  secondary  rocks  of  Europe  is  term- 
ed by  Mr.  Strickland  "  bippurite  limestone,"  which  appears  to  be 
Tery  sterile  in  fossils.  In  this  respect  and  in  its  other  characteis  it 
agrees  with  that  great  calcareous  formation  described  by  MM.  Bob- 
laye  and  Viriet  in  their  splendid  work  on  the  Geology  of  the  Mores.* 
According  to  these  French  geologists,  three  quarters  of  the  Pelo- 
ponnesus are  occupied  by  a  compact  limestone  several  thousand  feet 
thick,  in  which  they  could  discover  scarcely  any  organic  remains, 
except  a  few  hippurites  and  nummulites,  but  which  is  supposed  to 
be  the  equivalent  of  our  chalk  and  oolites.  Nothing,  they  say,  can 
be  more  monotonous  in  character  than  this  calcareous  mass  b  the 
South  of  Europe,  which  appears  to  represent  the  larger  part  of  our 
upper  secondary  formations  of  the  North,  where  the  rocks  are  so 
raried  in  lithological  aspect  and  so  distingu'ishable  from  each  other 
by  their  well  preserved  fossib. 

Ancient  fossiliferous  strata  resembling  those  of  the  neighborhood 
ot  Ckmstantinople  are  said  to  be  largely  developed  in  the  Balkan, 
a  mountain  chain  of  which  we  may  soon  expect  to  receive  informa- 
tion from  the  pen' of  M.  Ami  Bou^.  That  indefatigable  geologist 
has  already  explored  a  large  part  of  Servia,  a  country  of  whose  phys* 
ieal  and  moral  condition  we  are  perhaps  more  ignorant  than  d[  any 
other  in  Europe,  and  he  is  rapidly  extending  his  survey  over  various 
parts  of  the  Turkish  empire,  to  the  examination  of  which  he  proposes 
to  devote  several  years.  Meanwhile  our  late  secretary,  Mr.  Ham- 
iiton,  is  continuing,  with  great  zeal,  his  investigation  of  the  bordefs 
of  the  Black  Sea  and  other  parts  of  Asiatic  Tu^ey  • 


*  Paris,  1833,  in  folio.  It  is  to  be  regretted  that  this  work  cannot  be  procured 
separately  from  other  folios  containing  the  scientific  information  collected  daring 
tke  French  expedition  to  the  Morea. 
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Id  a  paper  on  the  structure  of  part  of  the  Cotentin,  near  Cber- 
bourg,  the  Rev.  W.  B.  Clarke  describes  that  country  as  consisting 
of  bills  or  ridges  of  quartz  rock  alternating  with  valleys  of  slate  oc- 
canonally  associated  with  syenite  and  greenstone,  which  appear  to 
be  of  posterior  origin.  A  curious  fact  is  mentioned :  the  quartz  rock 
splits  naturally  into  irregular  masses,  which  have,  nevertheless,  some 
angles  of  fixed  dimensions,  namely,  103^,  64^,  and  83^.  Frag* 
naents  of  a  green  variety  of  schist  exhibit  the  same  angles  under  the 
same  circumstances  of  position,  proving  that  similar  causes  had  acted 
on  the  two  formations  en  maatj  the  same  sets  of  joints,  lines  of  strat- 
ification,  and  cleavage  being  found  in  both.  Besides  these  facts, 
which  are  illustrated  by  diagrams,  the  author  mentions  others  calcu- 
lated to  throw  light  on  the  cleavage  and  jointed  structure  of  rocks« 

PROOFS    or    MODERN    ELEVATION    AND    SUBSIDENCE. 

Under  this  head  I  shall  first  consider  several  notices  of  beds  of 
gravel,  sand,  clay,  and  marl,  containing  recent  marine  shells,  which 
bave  been  observed  in  various  parts  of  Great  Britain,  a  subject  very 
frequently  brought  before  our  notice  of  late  years.  Deposits  of  this 
kind  have  been  found  by  Dr.  Scouler  in  the  vicinity  of  Dublin,  where 
they  rise  to  the  height  of  8(H  and  in  some  places  of  even  200  feet 
above  the  level  of  the  sea.  Besides  marine  shells  of  existing  spe- 
cies, he  has  ascertained  that  some  of  the  lower  beds  of  this  formation 
contain  bones  of  the  extinct  Irish  elk,  by  which  we  learn  that  this 
quadruped,  although  belonging  to  a  comparatively  modern  period, 
and  found  in  peat-mosses,  had  nevertheless  begun  to  inhabit  this  part 
of  the  world  at  a  period  anterior  to  some  of  the  last  changes  in  the 
position  of  land  and  sea,  changes  which  are  proved  by  the  upraised 
shelly  beds  just  alluded  to.  Now  Professor  Nilsson  of  Lund  in  Swe- 
den, although  ignorant  of  these  facts,  had  remarked  to  me  that  some 
great  alteration  must  have  occurred  in  the  shape  and  extent  of  dry 
land  and  sea  in  Great  Britain  and  the  surrounding  parts  subsequently 
to  the  time  when  the  Irish  elk  existed,  otherwise  so  many  entire 
skeletons  of  so  large  an  herbivorous  quadruped  as  the  Cervus  m^ 
gaceroi,  would  not  have  been  found  in  so  small  an  island  as  the  Isle 
of  Man.  That  bland  may  at  no  remote  geological  period  have  been 
united  to  the  main  land,  and  may  have  since  been  separated  from  it 
by  subsidences,  on  a  scale  equal  to  the  elevations  of  which  there  if 
such  clear  evidence  in  Ireland  and  elsewhere* 
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Chtofes  m  the  relatire  level  of  land  and  water,  ia  the  ettoaiy  of 
the  Clyde,  are  indicated  by  facts  described  in  another  paper  by  Mr. 
Smith  of  Jordan  Hill,  near  Glasgow.  SuperBcial  deposits,  in  which 
a  great  number  of  marine  shells  of  recent  species  are  imbedded,  are 
found  on  the  banks  of  the  Clyde  below  Glasgow, 'at  the  height  of  * 
diirty  or  forty  feet  above  the  sea.  I  had  myself  an  opportunity  of 
verifying  during  the  last  summer  several  of  these  observations  of  Mr. 
Smith,  and  found  equally  clear  proofs  that  the  Island  of  Arran  had 
participated  in  the  upward  movement,  so  that  a  circle  of  inland  cliffi 
may  be  traced  all  round  that  island,  between  the  base  of  which  and 
the  present  high-water  mark  a  raised  beach^  occurs,  and  in  some 
places  beds  of  marine  marls,  formed  of  recent  shells,  as  jn  the  bay  of 
Lamlasb.  Mr.  Smith  has  also  traced  sea- worn  terraces  on  each  side 
of  the  Clyde  below  Dumbarton  and  between  the  Cloch  Lighthouse 
and  Largs. 

We  are  indebted  to  Sir  Philip  Egerton  for  some  new  details  re- 
specting the  shelly  gravel  of  Cheshire,  of  which  he  had  previously 
treated ;  and  to  Mr.  Murchison  and  Prof.  Sedgwick  for  a  joint  pa- 
per on  ''  a  raised  beach  in  Barnstable  Bay  on  the  northwest  coast 
of  Devonshire."  This  beach  puts  on  for  several  miles  where  it  is 
best  exposed,  the  form  of  a  horizontal  under  terrace  resting  upon  ao 
indented  and  irregular  surface  of  the  older  formations.  It  presents 
m  cliflf  towards  the  sea,  in  which  beds  of  calcareous  grit,  sandstone, 
and  shingle  are  seen  perfectly  stratified.  The  bottom  of  the  deposit 
IB  chiefly  composed  of  indurated  shingles  resting  on  the  ledges  of  the 
older  rocks,  and  filling  up  their  inequalities.  Through  the  whole 
cliff,  but  especially  in  the  indurated  grits,  shells  are  abundantly  dis- 
persed, identical  in  species  with  those  now  living  on  the  coast,  and 
well  preserved,  though  sometimes  water-worn. 

The  authors  point  out  that  these  beds  cannot  have  been  formed 
by  accumulations  of  blown  sand.  They  demonstrate  an  elevation  of 
the  coast  during  the  modern  period ;  and  there  are  phenomena  both 
on  the  north  and  south  coasts  of  Devonshire  and  Cornwall,  which 
affiml  proofe  of  modern  changes  in  the  level  of  the  land,  both  of 
upheaval  and  depres^n.  The*  raised  beach  of  Hope's  Nose,  eor* 
vectly  described  by  Mr.  Austen,  is  the  most  striking  instance  in 
South  Devon. 

The  quantity  of  rise  of  land  in  the  modem  period  is  from  ten  to 
forty  feet  in  South  Devon  and  Cornwall,  nearly  seventy  feet  in  North 
Devon,  while  in  Lancashire,  Cheshire,  and  Shropshhre  there  are 
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marine  deposits  with  recent  shells  at  the  height  of  from  three  huii« 
dred  to  five  hundred  feet  above  the  sea. 

It  is  natural  to  inquire  what  changes  the  surface  of  the  dry  land 
in  England  may  have  undergone  during  the  occurrence  of  such  up* 
ward  and  downward  movements.  Perhaps  some  observations  lately 
made  by  Mr.  Bowerbank  in  the  south  of  the  Isle  of  Wight  may  elu* 
cidate  this  point.  He  has  given  us  an  account  of  a  bed  of  chalky 
detritus,  containing  recent  knd  shells,  at  Gore  Cliff.  This  bed  is 
ten  feet  thick,  and  rests  immediately  upon  chalk  marl.  Many  of  tb# 
shells,  which  are  plentifully  scattered  through  it,  retain  their  color. 
As  the  deposit  ranges  to  the  foot  of  St.  Catherine's  Down,  it  is  poe» 
tible  that  the  waste  and  denudation  of  that  chalk  hill  may  have  sup* 
plied  the  materials.  I  have  lately  seen  similar  detritus  resting  on 
the  chalk  with  flints,  and  arranged  in  numerous  thin  layers  in  the 
section  exposed  in  cutting  the  railroad  at  Winchester,  where  a  black 
layer  of  peaty  earth  and  carbonized  wood  intersects  thin  layers  of 
white  chalk  rubble,  from  twenty  to  thirty  feet  thick.  Such  appear- 
ances are,  in  feet,  very  general  in  chalk  districts ;  a  bed  of  flints  not 
water-worn  occurring  on  the  highest  downs,  while  fragmentary  chalk, 
often  inclosing  land  shells,  occurs  on  their  slopes  and  at  lower  levels. 
Violent  rains  have  been  known  even  of  late  years  to  tear  off  the  turfy 
covering  finom  certain  points  near  Lewes,  and  to  wash  away  flints 
and  chalky  mud,  and  leave  them  in  the  hollow  combs  or  flanks  of 
the  hills.  This  action  of  the  elements  would  be  most  poweHul  at 
periods  when  the  chalk  first  emerged  from  the  sea,  or  whenever  it 
assumed  in  the  course  of  subterranean  disturbances  a  new' position  or 
physical  outline. 

We  must,  I  think,  infer  from  the  occurrence  of  certain  recent  nMH 
rioe  shells  and  shingles  in  the  bottom  of  what  has  been  termed  the 
elephant-bed  at  Brighton,  that  the  chalk  in  the  Southeast  of  Eng** 
land  has  undergone  some  movements  of  a  modem  date,  the  laml 
having  subsided  there  to  the  depth  of  fifty  or  sixty  feet,  and  having 
been  subsequently  raised  up  again  to  a  level  somewhat  higher  than 
Its  original  position.* 

If  it  should  appear  upon  careful  research  that  that  the  land  sheRs 
found  in  terrestrial  alluviums  covering  the  chalk  are  almost  universally 
of  recent  species,  I  should  not  conclude  that  the  emergence  of  the 
ebalk  bills  from  the  sea  had  generally  occurred  at  a  very  modern  pe- 


♦  See  Principles  of  Geology,  4ih  edil„  vol.  iv,  p.  9T4. 
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riod,  hut  merely  thtt  these  bills  bad  been  modified  in  sbape  in-  receot 
tiiiiesi  and  tbat  during  tbat  modification,  alluviums  of  older  date  bad 
been  wasbed  away,  or  tbe  land  sbelk  wbich  tbey  may  once  bave  oon- 
tained  bare  decomposed  and  disappeared.  In  regard  to  tbe  great 
numbers  of  tbese  sbells  preserved  tbrougbout  the  bed  at  Gore  Cliff, 
and  in  many  other  places  even  at  greater  depths,  it  will  not  seem 
surprisiDg  to  those  wbo  have  observed  the  number  of  dead  land  sbelb 
which  are  strewed  over  the  surface  of  the  chalk  downs,  or  lie  con- 
eealed  in  tbe  green  turf  in  numbers  almost  as  countless  as  the  blades 
id  grass.  If  the  slightest  wash  of  water  should  pass  over  such  a 
•oil,  it  must  fioat  off  myriads  of  these  shells,  and  they  would  imme- 
*  diately  be  involved  in  that  white  cream-cdored  mud  which  descends 
firom  wasting  bills  of  chalk  after  heavy  rains.  Land  shells  so  buried 
may  retain  their  color  for  indefinite  periods,  as  is  shown  by  the  state 
of  species  in  tbe  loess  of  tbe  Rhine,  and  even  in  tertiary  strata  of 
much  higher  antiquity. 

While  a  variety  of  geological  monuments  are  annually  discovered 
which  attest  modem  alterations  in  the  level  of  the  land,  it  is  impor- 
tant to  remark  that  new  testimony  is  also  daily  obtained  of  the  risbg 
and  sinking  of  land  in  our  own  times.  I  discussed  at  some  length, 
m  my  last  anniversary  address,  the  evidence  for  and  against  tbe  up- 
heaval of  the  coast  of  Chili  during  the  earthquake  of  1822,  a  con- 
troverted point  to  which  our  attention  has  lately  been  again  recalled. 
I  may  remark,  however,  that  since  we  have  ascertained  the  fiict  of 
a  rise  of  three,  five,  and  even  ten  feet  in  parts  of  the  same  country 
in  1835,  so  distinctly  attested  by  Captain  Fitzroy,  all  doubts  enter- 
tained as  to  the  permanent  effects  of  a  preceding  convulsion  are  com* 
paratively  of  small  interest.  Don  Mariano  Rivero  dissents  from  the 
opinion  that  a  change  of  level  occurred  at  Valparaiso  in  18S2,  and 
Colonel  Walpole,  after  seeing  the  ground  and  conversing  with  per- 
sons wbo  were  on  the  spot  in  18:^,  and  who  still  reside  there,  also 
eoQsiders  the  statement  of  a  rise  to  be  inaccurate.  On  the  other 
band  Mr.  Caldcleugh,  wbo  was  formerly  sceptical  on  tbe  same  point, 
has  now  come  round  to  the  opinion  of  Mrs.  Calcott,  (Maria  Gra- 
ham,) and  believes  tbat  an  elevation  of  land  did  take  place. 

Mr.  Darwin,  whose  opportunities  of  investigation  both  in  Chili  and 
other  parts  of  South  America  have  been  so  extensive,  thinks  it  quite 
certain  that  the  land  was  upheaved  two  or  three  feet  during  tbe 
earthquake  of  1822,  and  he  met  with  none  of  the  inhabitants  wbo 
doubted  tbe  change  of  level.    He  states  tbat  tbe  rise  of  land,  even 
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io  the  bay  of  Valparaiso,  was  far  from  being  uniform,  for  a  part  of  t 
fort  not  formerly  visible  from  a  certain  spot  bas,  subsequently  to  the 
earthquake,  fallen  within  the  line  of  vision.  The  most  unequivocal 
proof  of  a  recent  rise  is  drawn  from  the  acom«>shells,  Balanida^ 
found  adhering  to  the  rock  above  the  reach  of  the  highest  tides. 
These  were  observed  by  Mr.  Darwin  sixty  miles  south  of  Valpa- 
raiso, and  at  Quintero,  a  few  miles  to  the  north  of  it;  but  his  friefad 
Mr.  Alison  detected  them  on  a  projecting  point  of  rock  at  Valpa- 
raiso itself.  The  attached  shells  were  there  seen  at  the  height  of 
fourteen  foet  above  high-water  mark,  and  were  only  exposed  upon 
the  removal  of  the  dung  of  birds,  by  which  they  would  have  been 
Concealed  from  ordinary  observation.  In  Mr.  Darwin's  paper  you 
will  6nd  many  other  facts  elucidating  the  rise  of  land  at  Valparaisoi 
and  he  has  also  treated  of  the  general  question  of  the  elevation  of  the 
whole  coast  of  the  Pacific  from  Peru  to  Terra  del  Fuego.  Beds  of 
shells  were  traced  by  him  at  various  heights  above  the  sea,  some  t 
few  yards,  others  five  hundred  or  even  thirteen  hundred  feet  high, 
the  shells  being  in  a  more  advanced  state  of  decomposition  in  pro- 
portion to  their  elevation.  Mr.  Darwin  also  shows  that  parallel  ter- 
races s(uch  as  those  of  Coquimbo,  described  by^  Captain  Basil  Hall 
and  others,  which  rise  to  the  height  of  three  hundred  feet  and  more, 
are  of  marine  origin,  being  sometimes  covered  with  sea-shells,  and 
they  indicate  successive  elevations.  There  are  also  grounds  for  be* 
lieving  that  the  modem  upheaval  of  land  has  proceeded  not  only  by 
sudden  starts  during  convulsions  of  the  earth,  but  also  by  insensible 
degrees  in  the  intervals  between  earthquakes,  as  is  now  admitted  to 
be  the  case  in  parts  of  Norway  and  Sweden. 

This  gradual  and  insensible  rising  is  supposed  to  afllect,  not  only 
tbe  region  of  the  Andes,  but  also  the  opposite  or  eastern  coast  of 
South  America,  where  earthquakes  are  never  experienced :  for  the 
Pampas  of  Buenos  Ayres  bear  marks  of  having  risen  to  their  pres- 
ent  height  during  a  comparatively  modem  period,  while  the  coast 
line  of  the  Pacific,  or  the  region  of  earthquakes  and  vofeanic  erup-* 
tions,  has  been  the  theater  of  more  violent  movement^. 

It  is  Qurious  to  reflect  that  if  in  one  portion  of  a  large  area  of  the 
earth's  surface  a.  rise  of  land  takes  place  at  the  rate  of  a  few  inches 
in  a  century,  as  around  Stockholm,  while  in  another  portion  of  the 
same  area  land  is  uplifted  about  a  yard  during  an  equal  period,  there 
will  be  caused,  if  sufficient  time  be  allowed,  a  group  or  chain  of  lofty 
mountains  in  one  place,  and  in  the  other  a  low  country  like  tbe  Pam* 
pas  of  South  America. 
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Evidence  of  a  riekiDg  down  of  land,  whether  sadden  or  gndaal, 
is  nsually  more  difficult  to  obtain  than  the  signs  oTupheaval.     I  shall 
therefore  mention  some  facts  which  have  heen  lately  communicated 
to  nw  hy  Professor  Nilsson,  from  which  it  appears  that  Scania,  or 
the  southernmost  part  of  Sweden,  has  been  slowly  subsiding  for  sev- 
eral  centuries,  in  the  same  manner  as  was  lately  shown  to  be  the 
case  with  part  of  Ghreenland.    In  the  first  place  there  are  no  elevated 
beds  of  recent  marine  shells  in  Scania,  like  those  near  Stockholm  and 
further  to  the  north.     Linnaeus,  with  a  view  of  ascertaining  whether 
the  waters  of  the  Baltic  were  retiring  from  the  Scanian  shore,  meas- 
ured in  1749  the  distance  between  the  sea  and  a  large  stone  near 
Trelieborg.     Now  Mr.  Nilsson  informs  me  that  this  same  stone  is  a 
iiundred  feet  nearer  the  water's  edge  than  it  was  in  Linnieus's  time, 
w  eighty-seven  years  before.     He  also  states  that  there  is  a  submer- 
ged peat  moss,  consisting  of  land  and  fresh-water  plants,  beneath  the 
lea  at  a  point  to  which  no  peat  could  have  been  drifted  down  by  any 
river.     But  what  is  still  more  conclusive,  it  is  found  that  in  sea-port 
towns,  all  along  the  coast  of  Scania,  there  are  streets  below  the 
high-water  level  of  the  Baltic,  and  in  some  cases  below  the  levd  of 
the  lowest  tide.    Thus  when  the  wind  is  high  at  Malmo  the  water 
overflows  one  of  the  present  streets,  and  some  years  ago  some  ex- 
cavations showed  an  ancient  street  in  the  same  place  eight  feet  be- 
low, and  it  was  then  seen  that  there  had  evidently  been  an*  artificial 
raising  of  the  ground,  doubtless  in  consequence  of  that  subsidence. 
There  is  also  a  street  at  Trelieborg  and  another  at  Skanor  a  few 
inches  below  high-water  mark,  and  m  ^reet  at  Ystad  is  just  on  a 
level  with  the  sea,  at  which  it  could  not  have  been  originally  built. 
I  tnist  that  we  shall  soon  receive  more  circumstantial  details  of  these 
curious  phenomena,  which  are  the  more  interesting  because  it  baa 
%een  shown  that  the  elevatory  movement  in  Sweden  dimimshes  ia 
intensity  as  we  proceed  southward  from  the  North  Cape  to  Stock- 
ludm,  from  which  it  seems  probable  that  after  passing  the  line  or  axis 
of  least  movement,  where  the  land  is  nearly  sutiohary,  a  movement 
fliay  be  continued  in  an  opposite  direction,  and  thus  cause  the  grad- 
tial  sinkiag  of  Scania. 

I  cannot  take  leave  of  this  subject  without  remarking  that  the 
occurrence  in  various  parts  of  Ireland,  Scotland,  and  England,  of  re- 
cent shells  m  stratified  gravel,  sand,  and  loam,  confirms  the  opinion 
whieb  I  derived  from  an  exiamination  of  part  of  Sweden,  namely,  that ' 
tfae  famatiDna  usually  called  diluvial  have  not  been  produced  by  any 
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Violent  flood  or  debacle,  or  traadient  passage  of  the  sea  over  the  land| 
but  by  a  prolonged  submersion  of  the  land,  the  level  of  which  has 
been  greatly  altered  at  periods  very  modern  in  our  geological  chnn 
BcJogy.  I  now  believe  that  by  far  the  greatest  part  of  the  dispersion 
of  transported  matter  has  been  due  to  the  ordinary  moving  power  of 
water,  often  assisted  by  ice,  and  cooperating  with  the  alternate  up* 
heaval  and  depression  of  land.  I  do  not  mean  wholly  to  deny  thai 
aome  sudden  rushes  of  water  and  partial  inundations  of  the  sea  have 
occurred,  but  we  are  enabled  to  dispense  with  their  agency  more  and 
more  in  proportion  as  our  knowledge  increases. 

ORGANIC    REMAINS. 

Grentiemen,  you  have  been  already  informed  that  the  Council 
luive  this  year  awarded  two  WoUaston  Medals,  one  to  Captain  Proby 
Cautley  of  the  Bengal  Artillery  and  the  other  to  Dr.  Hugh  Falconer, 
Superintendent  of  the  Botanic  Garden  at  Saharunpore,  for  their 
researches  in  the  geology  of  India,  and  more  particularly  their  dis* 
covery  of  many  fossil  remains  of  extinct  quadrupeds  at  the  southern 
ibot  of  the  Himalaya  mountains.  At  our  last  anniversary  1  took  occa- 
sion to  acknowledge  a  magnificent  present,  consisting  of  duplicates  of 
these  fossils,  which  the  Society  had  received  from  Captain  Cautley, 
and  since  that  time  other  donations  of  great  value  have  been  trans- 
mitted by  him  to  our  museum.  These  Indian  fossil  bones  belong 
to  extinct  species  of  herbivorous  and  carnivorous  mammalia,  and  to 
reptiles  of  the  genera  crocodile,  gavial,  emys,  and  trionyx,  and  to 
several  species  of  fish,  with  which  shells  of  fresh- water  genera  are 
associated,  the  whole  being  entombed  in  a  formation  of  sandstone, 
conglomerate,  marl,  and  clay,  in  inclined  stratification,  composing 
a  range  of  hills  called  the  Siwalik,  between  the  rivers  Sutledge  and 
panges.  These  hills  rise  to  the  height  of  from  five  hundred  to  a 
thousand  feet  above  the  adjacent  plains,  some  of  the  loftiest  peaks 
being  three  thousand  feet  above  the  level  of  the  sea. 

When  Captain  Cautley  and  Dr.  Falconer  first  discovered  .these 
remarkable  remains  their  curiosity  was  awakened,  and  they  felt  con^ 
vinced  of  their  great  scientific  value ;  but  they  were  not  versed  m 
Ibesil  osteology,  and  being  stationed  on  the  remote  confines  of  our 
fadian  possessions,  they  were  far  distant  from  any  living  authorities 
or  books  on  comparative  ataatomy  to  which  they  could  refer.  The 
manner  in  which  they  overcame  these  disadvantages,  and  the  en- 
thusiasm with  which  they  continued  for  years  to  prosecute  their  re- 


Digitized  by  VjOOQ IC 


104  Gtologkal  Sodeitf  of  London. 

aetrebei  when  thus  isolated  from  the  8cienti6c  world  is  truly  admin* 
ble.  Dr.  Royle  has  permitted  me  to  read  a  part  of  their  correspon- 
deoce  with  him  when  they  were  exploring  the  Siwalik  mountaiosi 
and  [  can  bear  witness  to  their  extraordinary  energy  ^d  perseverance. 
From  time  to  time  they  earnestly  requested  that  Cuvier's  works  oo 
osteology  might  be  sent  out  to  them,  and  expressed  their  disappoint- 
ment when,  from  various  accidents,  these  volumes  failed  to  arrive* 
The  delay  perhaps  was  fortunate,  for  being  thrown  entirely  upon 
their  own  resources,  they  soop  found  a  museum  of  comparative  anat- 
omy in  the  surrounding  plains,  hills,  and  jungles,  where  they  slew  the 
wild  tigers,  buffitlos,  antelopes,  aqd  other  Indian  quadrupeds,  of  which 
tbey  preserved  the  skeletons,  besides  obtaining  specimens  of  all  the 
genera  of  reptiles  which  inhabited  that  region.  They  were  coni- 
pelled  to  see  and  to  think  for  themselves  while  comparing  and  dis- 
criminating the  different  recent  and  fossil  bones,  and  reasoning  on  the 
laws  of  comparative  osteology,  till  at  length  they  were  fully  pre- 
pared to  appreciate  the  lessons  which  they  were  taught  by  the  works 
of  Cuvier.  In  the  course  of  their  labors  they  have  ascertained  the 
existence  of  the  elephant,  mastodon,  rhinoceros,  hippopotamus,  0X9 
buffido,  elk,  antelope,  deer,  and  other  herbivorous  genera,  besides 
several  canine  and  feline  carnivora.  On  some  of  these  Dr.  Falcoojer 
and  Captain  Cautley  have  each  written  separate  and  independent  me- 
moirs. Captain  Cautley  for  example,  is  the  author  of  an  article  in  the 
Journal  of  the  Asiatic  Society,  in  which  he  shows  that  two  of  the 
species  of  mastodon  described  by  Mr.  Cliff  are,  in  fact,  one ;  the  sup- 
posed difference  in  character  having  been  drawn  from  the  teeth  of 
the  young  and  adult  of  the  same  species.  I  ought,  to  remind  you 
that  this  same  gentleman  was  the  discoverer  in  1833  of  the  Indian 
Herculaneum  or  buried  town  near  Behat,  north  of  Seharunpore, 
which  he  found  seventeen  feet  below  the  surface  of  the  counuy 
when  directing  the  excavation  of  the  Doab  Canal.^ 

But  I  ought  more  particularly  to  invite  your  attention  to  the  joint 
paper  by  Dr.  Falconer  and  Captain  Cautley  on  the  Sivatherium,  a 
new  and  extraordinary  species  of  mammalia,  which  they  have  mi- 
nutely described  and  6gured,  offering  at  the  same  time  many  profound 
speculations  on  its  probable  anatomical  relations*  The  characteis 
of  this  genus  are  drawn  from  a  head  almost  complete,  found  at  first 
enveloped  in  a  mass  of  hard  stone,  which  had  lain  as  a  boulder  in  a 

*  Joarn.  of  Asiatic  Society,  Nos.  zxr.  and  xxiz.  1834.  Principles  of  Geology, 
4th  and  subsequent  editions.    See  Index,  Behat. 
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\7ater-course,  but  after  much  labor,  the  covering  of  stone  was  success* 
fully  removed,  and  the  huge  head  now  stands  out  with  its  two  horns  in 
relief,  the  nasal  bones  being  projected  in  a  free  arch,  and  the  molars 
on  both  sides  of  the  jaw  being  singularly  perfect.  This  individual 
must  have  approached  the  elephant  in  size.  The  genus  Sivatherium, 
say  the  authors,  is  the  more  interesting,  as  helping  to  fill  up  the  im- 
portant blank  which  has  always  intervened  between  the  ruminant  and 
pachydermatous  quadrupeds,,  for  h  combines  the  teeth  and  horns  of  a 
ruminant,  with  the  lip,  face,  and  probably  proboscis  of  a  pachyderm. 
They  also  observe,  ibat  the  extinct  mammiferous  genera  of  Cuvier 
were  all  confined  to  the  Pacbydermata,  and  no  remarkable  deviation 
from  existing  types  had  been  noticed  by  him  among  fossil  ruminantSi 
whereas  the  Sivatherium  holds  a  perfectly  isolated  position,  like  the 
giraflfe  and  the  camels,  being  widely  remote  from  any  other  type. 

I  have  not  space  to  enter  upon  the  warm  discussion  which  has  aris« 
en  in  France  bet\Yeen  MM.  Blainville  and  Geoffrey  St.  Hilaire  re- 
specting the  amount  of  analogy  which  exists  between  the  Sivatherium 
and  the  Giraffe,  but  I  observe  with  pleasure  that  in  the  coorse  of  that 
controversy  those  distinguished  naturalists  do  justice  to  the  zeal  and 
talents  displayed  by  our  countrymen  Captain  Cautley  and  Dr.  Fal- 
coner, and  to'  the  services  which  they  have  rendered  to  science. 

While  these  discoveries  were  made  on  the  banks  of  the  tributaries 
of  the  Indus  and  the  Ganges,  Mr.  Darwin  was  employed  in  collecting 
the  bones  of  large  extinct  mammalia,  near  the  banks  of  the  Rio  Plata, 
in  the  Pampas  of  Buenos  Ayres  and  in  Patagonia.  Mr.  Owen  has 
enabled  me  to  announce  to  you  in  a  few  words  some  of  the  most  strik- 
ing results  which  he  has  obtained  from  his  examination  of  the  speci- 
mens liberally  presented  by  Mr.  Darwin  to  the  College  of  Surgeons, 
mnd  of  which  casts  will  soon  be  made  for  our  own  and  other  public 
museums.  In  the  first  place,  besides  a  cranium  with  teeth  of  the 
Megatherium,  Mr.  Darwin  has  brought  home  portions  of  another  An- 
imal as  large  as  an  ox,  and  allied  to  the  Megatherium.  Fragments 
of  its  armor  are  preserved,  as  well  as  its  jaws,  femur,  and  other  bones. 
There  is  also  a  third  creature  of  the  order  Edentata,  and  belonging 
to  this  same  family  of  Dasypodids,  in  the  shape  of  a  gigantic  Arma- 
ditto,  as  large  as  a  Tapir.  Of  the  ruminant  order  there  is  also  a  no 
less  remarkable  representative  in  the  remains  of  a  gigantk;  Llama  firom 
the  (dains  of  Patagonia,  which  must  have  been  as  large  as  a  camel 
ftBd  with  a  longer  neck :  and  lastly,  of  the  Rodentia  there  is  the  crt-r 
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niuro  of  a  huge  animal  of  the  size  of  a  rhinoceros,  with  some  hmmK* 
fication  in  the  form  of  the  skull  resembling  that  in  the  Wombat* 

These  ibssils,  of  which  a  description  will  shortly  be  given  to  the 
Society  by  Messrs.  Clift  and  Owen,  establish  the  fact  that  the  pe- 
culiar type  of  organization  which  is  now  characteristic  of  the  Sootb 
American  mammalia  has  been  developed  on  tliat  continent  for  a  loag 
period,  sufficient  at  least  to  allow  of  the  extinction  of  many  large 
species  of  quadrupeds.  The  family  of  the  armadillos  is  now  esckn 
sively  confined  to  South  America  and  here  we  have  fit>m  the  same 
country  the  Megatherium,  and  two  other  gigantic  representatives  of 
the  same  (amily.  So  in  the  Camelidae,  South  America  is  the  sole 
province  where  the  genus  Auchenia  or  Llama  occurs  in  a  living 
state,  and  now  a  much  larger  extinct  species  of  Llama  is  disooveied* 
Lastly,  among  the  rodents,  the  largest  in  stature  now  living  is  the 
Capybara,  which  frequents  the  rivers  and  swamps  of  South  America 
and  is  of  the  size  of  a  hog.  Mr.  Darwin  now  brings  home  fron  the 
same  continent  the  bones  of  a  fossil  rodent  not  inferior  in  diroeosioDS 
lo  the  rhinoceros. 

These  facts  elucidate  a  general  law  previously  deduced  from  die 
relations  ascertained  to  exist  between  the  recent  and  extinct  quadra* 
peds  of  Australia ;  for  you  are  aware  that  to  the  westward  of  Syd» 
oey  on  the  Macquarie  River,  the  bones  of  a  large  fossil  kangaroo 
and  other  lost  marsupial  species  have  been  met  with  in  the  ossifer- 
ous breccias  of  caves  and  fissures. 

A  cavern  has  lately  been  examined  at  Yealm  Bridge,  six  miles 
south-east  from  Plynoouth,  by  one  of  our  members,  Lieut.  Col. 
Mudge,  R.  E.,  fit>m  whose  account  it  appears  that  the  bones  of  by* 
enas  are  very  numerous  there.  They  are  associated  with  those  of 
the  elephant,  rhinoceros,  horse,  and  other  animals  usually  found  in 
caves.  The  number  of  fossil  Camivora,  such  as  the  hyeaa,  wolf, 
foX)  and  bear,  which  have  now  been  met  with  in  districts  of  cavern- 
ous limestone  in  Great  Britain,  is  so  great,  that  we  are  the  osora 
itnick  with  the  rarity  and  general  absence  of  such  remains  in* sur- 
rounding and  intervening  districts,  over  which  the  same  beasts  of  prey 
must  have  ranged.  The  Pachydermata,  as  the  elephant,  rhinoceroe, 
and  hippopotamus,  are  often  discovered  in  ancient  alluvial  or  in* 
viatile  deposits ;  but  had  there  been  no  caves  and  fissures  we  sboald 
scarcely  have  obtained  any  information  respecting  the  existence  of 
lions,  tigers,  hyenas,  and  other  beasts  of  prey  which  inhabited  the 
country  at  the  same  period. 


Digitized  by  VjOOQIC 


The  romaiDS  of  tt  least  two  dnthict  Saurian  animals  have  be^n 
discovered  by  Dr.  Riley  and  Mr.  Samuel  Stutcbbury,  in  the  dob- 
uiitie  conglomerate  of  Durdbam  Down  near  Bristol.  Th^y  are  al- 
lied to  the  Iguana  and  Monitor,  but  the  teeth,  vertebro,  and  other 
bones  exhibit  characters  by  which  they  are  seen  to  be  generically 
dtstmct  from  all  existing  reptiles.  They  are  particularly  deserving 
of  your  attention  as  occurring  in  the  bottom  of  the  magnesian  lime- 
Jtone  formation,  the  oldest  strata  in  which  the  bones  of  reptiles  have 
as  yet  been  found  in  Great  Britain.  The  roost  ancient  examples  of 
fiml  reptiles  known  on  the  continent  of  Europe,  occur  also  in  the 
secbstein  of  Germany,  a  formation  of  about  the  same  age. 

I  aUuded  last  year  to  a  memoir  of  Sir  Philip  Egerton's,  in  which 
.  be  pointed  out  some  peculiarities  in  the  structure  of  the  cervical 
Tertebre  of  the  Ichthyosaurus.  He  has  now  proved  that  in  all  the 
species  of  this  genus  there  are  three  accessory  bones,  which  he  pro- 
poses to  call,  from  their  shape  and  position,  sobvertebral  wedge 
bones.  They  are  supplementary  to  the  atlas,  axis,  and  third  ver^ 
tebra  of  the  neck,  and  seem  to  have  escaped  the  observation  of  Cti- 
vier  and  other  osteologists. 

Mr.  Lewis  Hunton  has  communicated  to  the  Society  an  elaborate 
aocoont  of  a  section  of  the  upper  lias  and  marlstone  in  Yorkshire, 
showing  that  different  beds  in  those  formations  are  characterised  by 
particular  species  of  Ammonites  and  other  Testacea,  each  species 
having  a  limited  vertical  range.  His  observations  are  valuable  not 
•only  as  illustrating  the  distribution  of  fossils  on  the  coast  near  Whitby, 
but  also  as  furnishing  a  point  of  comparison  between  that  district 
and  many  others  in  Ghreat  Britain.  Mr.  W.  C.  Williamson  of  Man- 
cheater  bas  had  the  same  object  in  view  in  studying  the  fossils  of 
the  oditic  formations  of  the  coast  of  Yorkshire,  and  informs  us,  as 
the  result  of  his  patient  investigation,  that  although  certain  assem- 
blages of  fossils  abound  in  particular  subdivisions  of  the  oolite,  many 
species  range  from  the  lowermost  to  nearly  the  highest  beds.  This 
inference  is  confirmed  when  we  compare  the  lists  drawn  up  by  Mr. 
WiHiaroson,  and  those  publishejd  by  Prof.  Phillips  and  other  com- 
petent authorities.  Thus  some  of  the  shells  of  the  inferior  oolite, 
mentioned  in  &Ir.  Williamson's  list  {Trigonia  gibhota^  for  example,) 
occur  also  in  the  Portland  stone  of  Wiluhire ;  another,  as  Ostrta 
JfarjAn,  is  characteristic  of  the  cornbrash  in  the  same  county; 
others  pass  downw«rds  to  the  lias,  as  Orbiada  reflexa  and  Amnum^ 
iUi  $triat%tus.    If  you  consult  the  tables  of  organic  Iremains  which 
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Dr«  Fitton  has  aDnexed  to  his  excellent  monogrepb  od  the  strata 
below  the  chalk,  just  published  iu  our  TransactioDs,  (Sod  Series,  vol. 
IT.  part  2.)  you  will  see  that  a  considerable  number  of  shells  pass 
from  the  upper  oolitic  groups  into  the  green-sand.  We  are  not  to 
conclude  from  these  facts  that  certain  sets  of  fossils  may  not  serve  as 
good  chronological  tests  of  geological  periods,  but  we  roust  be  cau- 
Uous  not  to  attach  too  much  importance  to  particular  species,  some 
of  which  may  have  a  wider,  others  a  more  limited  vertical  range. 
The  phenomena  alluded  to  are  strictly  analogous  to  those  with  which 
we  are  familiar  in  the  more  modern  deposits  where  difierent  tertiary 
formations  contain  some  peculiar  Testacea,  together  with  otbefs 
common  to  older  or  newer  groups,  or  where  shells  of  species  now 
living  in  the  sea  are  associated  with  others  that  are  extinct. 

An  assemblage  of  fossil  shells  has  been  presented  to  our  musemii 
by  Mr.  J.  Leigh  and  Mr.  J.  W.  Binney,  found  at  Collyhurst  near 
Manchester,  in  red  and  variegated  marls,  which  were  referred  by 
them  at  first  to  the  upper  division  of  the  new  red  sandstone  group; 
but  Professors  Sedgwick  and  Phillips  consider  them  to  be  a  red  and 
variegated  deposit,  belongiqg  to  the  magnesian  limestone  series.  As 
these  fossik  are  new  and  characteristic  of  a  particular  subdivision  of 
the  beds  between  the  lias  and  coal,  it  is  to  be  hoped  that  thej  wiU 
80oni)e  described  and  figured. 

The  petrifaction  of  wood,  and  more  especially  its  silicificatioo  slifl 
contmues  to  present  obscure  problems  to  the  botanist  and  chemist. 
•The  first  step  towards  their  solution  will  probably  be  made  by  care* 
fully  examining  vegetables  in  difierent  stages  of  petrifaction,  and 
with  this  vicfw  Mr.  Stokes  has  procured  several  specimens  of  wood, 
partly  mineralized  and  partly  not.  Among  these  is  a  piece  found  in 
an  ancient  Roman  aqueduct  in  Westphalia,  in  which  some  portions 
are  converted  into  spindle-shaped  bodies  consisting  of  carbonate  of 
lime :  while  the  rest  of  the  wood  remains  in  a  comparatively  un- 
changed state.  The  same  author  has  pointed  out  cases  bothof  sHi- 
ceous  and  calcareous  fossils,  where  the  lapidifying  process  must  have 
commenced  at  a  number  of  separate  points,  so  as  to  produce  spheri- 
cal or  fusiform  petrifactions,  independent  of  each  other,  in  which  the 
woody  structure  is  apparent,  while  in  the  intervening  spaces  the 
wood  has  decayed,  having  after  removal  been  replaced  by  mioend 
natter.  In  some  petrifactions,  the  roost  perishable,  in  others  the 
roost  durable  portions  of  plants  are  preserved,  variations  which 
daabtless  depend  on  the  time  when  the  mineral  matter  was  supplied. 
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If  introduced  immediately  od  the  6rst  commencement  ofdecomposi- 
tioQ,  then  the  most  destructible  parts  are  lapidified,  while  the  more 
durable  do  not  waste  away  till  afterwards,  when  the  supply  has  failed, 
and  so  never  become  petrified.  The  converse  of  these  circumstances 
gives  rise  to  exactly  opposite  results.  As  to  the  manner  in  which 
the  4ninutest  pores  and  fibres  discoverable  by  the  microscope,  even 
the  spiral  vessels  themselves,  can  be  turned  into  stone,  or  have  their 
Ibrms  faithfully  represented  by  inorganic  matter,  no  satisfactory  ex- 
{rianation  has  ever  yet  been  offered.  In  considering,  however,  this 
question,  you  will  do  well  to  consult  the  important  suggestion  which 
a  celebrated  chemist,  our  late  lamented  Secretary,  Dr.  Turner,  has 
thrown  out  on  the  application  of  chemistry  to  geology.  He  reminds 
us  thaf  whenever  the  decomposition  of  an  organic  body  has  begun, 
the  elements  into  which  it  is  resolved  are  set  free  in  a  state  peculiarly 
adapting  them  to  enter  into  new  chemical  combinations.  They  are 
in  what  is  technically  termed  a  nascent  state,  the  constituent  mole- 
cules being  probably  of  extreme  smallness  and  in  a  fluid  or  gaseous 
form,  ready  to  obey  the  slightest  impulse  of  chemical  aflSnity,  so 
that  if  the  water  percolating  a  stratum  be  charged  with  mineral  in- 
gredients, and  come  in  contact  with  elements  thus  newly  set  free,  a 
mutual  action  takes  place,  and  new  combinations  result,  in  the  course 
of  which  solid  particles  are  precipitated  so  as  to  occupy  the  place 
left  vacant  by  the  decomposed  organic  matter.  In  a  word,  all  the 
phenomena  attendant  on  slow  putrefaction  must  be  studied  whenever 
we  attempt  to  reason  on  the  conversion  of  fossil  bodies  into  stone ; 
and  in  regard  to  silicification.  Dr.  Ttrrner  has  shown  how  great  a 
quantity  of  silex  is  set  free  as  often  as  felspar  decomposes,  and  how 
abundantly  siliceous  matter  may  be  imparted  from  this  source  alone 
to  running  water  throughout  the  globe. 

As  I  have  mentioned  the  name  of  Dr.  Turner,  I  cannot  pass  on 
without  an  expression  of  sorrow  for  the  untimely  death  of  that  ami- 
able and  distinguished  philosopher.  Mr.  Whewell  in  most  feeling  ^ 
terms  alluded  this  morning  at  the  general  meeting  to  this  melancholy 
event,  which  is  too  recent  and  too  painful  to  myself  and  others  to 
allow  me  now  to  dwell  longer  upon  it. 

Before  quitting  the  subject  of  vegetable  petrifactions,  I  ought  to 
mention  a  memoir  just  published,  by  Mr.  H.  R.  Groppert,  Professor 
of  Botany  at  Breslau,  "  On  the  various  Conditions  in  which  Fossil 
Plants  are  found,  and  on  the  Process  of  Lapidification."*    He  has 

*  PoggendorfT,  Annalen  der  Physik  und  C hemic,  vol.  zxzviii.  part  4.  Leipsic, 
1896. 
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iostkiited  a  aeries  of  most  curious  experimeotSy  and  \m  saooem  in 
producing  imitatioDS  of  fossil  petrifactions  has  been  rerj  remarkable^ 
I  have  onlj  space  to  allude  to  one  or  two  examples.  He  placed 
recent  ferns  between  soft  layers  of  clay,  dried  these  in  the  sbade, 
and  then  slowly  and  gradually  heated  them,  till  they  wcie  red  boU 
The  result  was  the  production  of  so  perfect  a  xxranterpart  of  fixnil 
plants  as  might  have  deceived  an  experienced  geologist.  AecowSeg 
to  the  different  degrees  of  heat  applied,  the  plants  were  obtanMd  m 
a  brown  or  perfectly  carbonized  condition,  and  sometimes,  but  oMire 
rarely,  they  were  in  a  black  shining  state,  adhering  closely  to  the 
layer  of  clay.  If  the  red  heat  was  sustained  trotil  aH  the  oiganie 
matter  was  burnt  up,  only  an  impression  of  the  plant  remained. 

The  same  chemist  steeped  plants  in  a  moderately  strong  solelioQ 
of  sulphate  of  ht>n,  and  left  them  immersed  in  it  for  several  days 
until  they  were  thoroughly  soaked  in  the  liquid.  They  were  then 
dried  and  kept  heated  until  they  would  no  longer  shrink  io  vohime, 
and  until  every  trace  of  orgapic  matter  had  disappeared.  On  cool* 
ing  them  he  found  that  the  oxide  formed  by  this  process  had  tabm 
the  form  of  the  plants.  Prof.  Goppert  then  took  fine  vertical  sfieee 
of  the  Scotch  fir,  Pimu  iylvestrU,  and  treated  them  in  the  same 
way ;  and  so  well  were  they  preserved,  that,  after  heatieg,  the  dot* 
.  ted  vessels  so  peculiar  to  this  family  of  plants  were  distinctly  visibte* 
A  variety  of  other  experiments  were  made  by  steeping  animal  and 
vegetable  substances  in  siliceous,  calcareous,  and  metallic  solutions^ 
and  all  tended  to  prove  that  the  minetalization  of  organic  bodies  oao 
be  carried  much  farther  m  a  short  time  than  had  been  previoodj 
supposed. 

These  experiments  seem  to  open  a  new  field  of  inquiry,  and  will, 
I  trust,  soon  be  repeated  in  thb  country.  In  endeavoring,  however, 
to  verify  them,  the  greatest  caution  will  be  required,  or  we  may 
easily  be  deceived.  We  must  ascertain,  for  example,  with  certain^ 
that  every  particle  of  animal  or  vegetable  matter  is  driven  off  befoi^ 
we  attempt  to  determine  the  full  extent  to  which  mineraliiatkxi 
may  have  proceeded.  Prof.  Goppert  is  doubtless  aware  that  oeni^ 
erous  wood  may  be  burnt  and  reduced  to  charcoal,  and  after  baviag 
been  kept  for  some  time  at  a  red  heat,  will  continue  to  exhibit,  on 
being  cooled,  the  discs  or  reticulated  structure  to  which  be  aHodea. 
If,  therefore,  some  small  particles  of  carbon  remam  in  the  midst 
of  the  oxide  of  iron,  such  portions  may  retain  traces  of  the  vessels 
peculiar  to  coniferous  wood ;  and  an  observer  not  on  his  guard,  might 
infer  that  the  same  structure  was  preserved  throughout  the  mass. 
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Iq  my  kst  address,  I  alladed  to  Mr.  Lonsdale's  deteetioD  of  yast 
■nnbets  of  microscopic  coralliDes  and  minute  shells  in  the  substunce 
of  the  white  chalk  of  various  counties  in  England,  where  this  roek 
bad  DoC  been  suspected  of  consisting  of  recognizable  organic  bodice. 
I  eanaot  deny  myself  the  pleasure  of  mentionbg  the  still  more  sin* 
gdar  and  unexpected  facts  brought  to  light  during  the  last  year^  by 
Prat  Ebrenberg  of  Berlin,  respecting  the  origin  of  tripoli.  1  need 
ceardely  remind  you,  that  tripoli  is  a  rock  of  homogeneous  appear* 
aaee,  very  fragile  and  usually  6ssile,  almost  entirely  formed  of  flint, 
and  which  was  called  polir-schiefer,  or  polishing  slate,  by  Werner^ 
king  used  in  the  arts  for  polishing  stones  or  metals.  There  have 
been  many  speculations  in  regard  to  its  origin,  but  it  was  a  favorite 
theory  of  some  geologists  that  it  was  a  siliceous  shale  hardened  by 
beet.  The  celebrated  tripoli  of  Bilin  in  Bohemia  consists  of  sili« 
eeous  grains  united  together  without  any  vbible  cement,  and  is^so 
abaodant  that  one  stratum  is  no  less  than  fourteen  feet  thick.  After 
a  minute  examination  of  this  as  well  as  of  the  tripoli  from  Planits 
bi  Saxony,  and  another  variety  from  Santa  Fiora  in  Tuscany,  and 
oee  from  the  Isle  of  France,  Ebrenberg  found  that  the  stone  is 
wholly  made  up  of  millions  of  siliceous  cases  and  skeletons  of  micro* 
soopic  animalcules.  It  is  probaUy  known  to  you,  that  this  distin* 
guished  physiologist  has  devoted  many  years  to  the  anatomical  in- 
vestigation of  the  infusoria,  and  has  discovered  that  their  intenud 
structure  is  often  very  complicated,  that  they  have  a  dbtinct  muscukt 
nd  nervous  sjrstem,  intestines,  sexual  organs  of  reproduction,  and 
that  some  of  them  are  provided  with  siliceous  shells,  or  cases  of  pore 
dlex.  The  forms  of  these  durable  shells  are  very  marked  and  vari« 
ees,  but  constant  in  particular  genera  and  species.  They  are  almost 
iecooceivably  minute,  yet  they  can  be  clearly  discerned  by  the  aid 
aS  a  powerfbl  microscope,  and  the  (bssil  species  preserved  in  tripofi 
ere  seen  to  exhibit  in  the  ftunily  Bacillaria  and  some  others  the 
eame  divisions  and  transverse  lines  which  characterize  the  shells  of 
living  infusoria. 

In  the  Bohemian  schist  of  Bilin.  and  in  that  of  Planits  in  Sexonyi 
botb  of  them  tertiary  deposits,  the  species  are  fresh-water,  and  ave 
eU  extinct.  The  tripoli  of  Cassel  appears  to  be  more  modem,  and 
tbe  ioftisoria  in  that  place,  which  are  also  fresh-water,  are  some  of 
them  distinctly  identical  with  living  species,  and  others  not.  In  the 
cripdi  brought  from  the  Isle  of  France,  the  cases  or  shells  aS  belong 
to  welMcBOwn  recent  uMirine  species. 
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The  fltotj  shells  of  which  we  are  speaking  although  hard  are  very 
fragile,  breaking  like  glass,  and  are  therefore  admirably  adapted 
when  rubbed  for  wearing  down  into  a  fine  powder  fit  for  polishing  the 
surface  of  metals.  It  is  difficult  to  convey  an  idea  of  their  extreme 
minuteness,  but  I  may  state  that  Ehrenberg  estimates  that  in  the 
Bilin  tripoli  there  are  41,000  millions  of  individuak  of  the  OaiUo- 
neUa  disiatu  in  every  cubic  inch  of  stone.  At  every  stroke  there- 
fore of  the  polishing  stone  we  crush  to  pieces  several  thousands  if 
not  myriads  of  perfect  fossils. 

Gentlemen, — Although  I  have  already  extended  this  address  be- 
yond the  usual  limits,  I  cannot  conclude  without  congratulating  you 
on  the  appearance  of  Dr.  Buckland's  Bridgewater  Treatise,  a  work 
in  the  execution  of  which  the  author  has  most  skilfully  combined 
several  distinct  objects.  He  has  briefly  explained  the  manner  io 
which  the  materials  of  the  earth's  crust  are  arranged,  and  the  evi- 
dence which  that  arrangement  affords  of  contrivance,  wisdom,  and 
foresight.  He  has  ako  given  us  a  general  view  of  th^  principal  facts 
brought  to  light  by  the  study  of  organic  remains;  thus.coDtribuUng 
towards  the  filling  up  one  of  the  greatest  blanks  which  existed  in  the 
literature  of  our  science,  while  at  the  same  time  he  has  pointed  out 
the  bearing  of  these  phenoipena  on  natural  theology. 

He  has  shown  that  geology  afifords  one  kind  of  testimony  perfectly 
distinct  from  natural  history,  of  the  adaptation  of  particular  means 
and  forces  to  the  accomplishment  of  certain  ends  for  whk^  the 
habitable  globe  has  been  framed.  These  proofs  are  illustrated  in 
the  author's  chapters  on  the  origin  and  mechanism  of  springs,  on  the 
distribution  of  metallic  and  other  minerals  in  the  earth,  and  the  posi- 
tion of  coal  in  stratified  rocks.  In  reference  to  these  points  it  is  de- 
monstrated that  some  even  of  the  most  irregular  forces  have  prbdu- 
ced  highly  beneficial  results,  in  modifying  the  subterranean  economy 
of  the  globe.  But  T  shall  not  dwell  on  this  part  of  the  Treatise,  but 
pass  on  at  once  to  that  which  constitutes  the  body  of  the  work,  and 
which  relates  to  palaeontology. 

In  considering  this  department,  the  number  and  variety  of  objects 
which  ofier  themselves  to  the  naturalist  are  so  great,  that  the  choice 
was  truly  embarrassing.  Dr.  Buckland  has  judiciously  sdected  a 
few  of  the  most  striking  examples  from  each  of  the  great  classes  of 
organic  remains,  and  when  speaking  of  extinct  animals,  has  explained 
the  method  by  which  the  anatomist  and  physiologist  have  been  Me 
to  restore  the  organization  of  the  entire  individual,  by  reasoning  from 
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the  evidence  afforded  by  a  few  booes  or  other  relics  preserved  in  a 
fossil  state.  He  has  described  the  parts  of  the  hving  animal  or  plant 
most  nearly  analogous  to  those  which  are  found  buried  in  the  earth, 
usually  illustrating  by  figures  the  distinctness  and  at  the  same  time 
the  resemblance  of  the  recent  and  extinct^species,  showing  that  all 
are  parts  of  one  great  scheme,  and  that  the  lost  species  even  supply 
links  which  are  wanting  in  the  existing  chain  of  animal  and  vegetable 
creation. 

It  is  impossible  to  read  the  account  given  of  the  Megatherium, 
and  to  contract  it  with  that  drawn  up  by  Cuvier  of  the  same  species, 
without  being  struck  with  the  increased  interest  and  instruction,  and 
the  vast  accession  of  power  derived  from  viewing  the  whole  mechan- 
ism of  the  skeleton  in  constant  relation  to  the  final  causes  for  wb)ch 
the  different  organs  were  contrived. 

The  chapter  on  saurian  and  other  reptiles  has  afforded  the  Pro- 
fessor another  beautiful  field  for  exemplifying  the  infinite  variety  of 
mechanical  contrivances  and  combinations  of  form  and  structure 
which  the  fossil  representatives  of  that  class  exhibit. 

The  account  also  of  the  Cephalopodous  Mollusca,  so  many  thou- 
sands of  which  are  scattered  through  the  strata,  and  which  until  very 
recently  have  presented  so  obscure  a  problem  to  the  naturalist,  is  full 
of  original  observation.  The  history  of  the  animals  which  formed 
the  Belemnites,  of  which  it  appears  that  nearly  one  hundred  species 
are  now  known,  and  the  proofs  adduced  that  they  were  provided 
with  ink-bags  like  the  cuttle-fish,  the  description  also  of  the  fossil 
pen-and-ink  fish,  or  Loligo,  and  other  sections  of  this  part  of  the 
Treatise,  carry  our  information  respecting  the  family  of  naked  Ce- 
phalopods  much  farther  than  was  ever  attempted  in  any  previous 
work.  Nor  should  I  omit  to  mention  the  exposition  of  an  ingenious 
theory  for  the  use  of  the  siphuncle  and  air-chambers  of  the  Ammo- 
nite, which,  whether  confirmed  by  future  examination  or  not,  be- 
comes in  the  author's  hands  the  means  of  conveying  to  the  reader  a 
clear  and  well-defined  notion  of  the  varied  forms  and  complicated 
structure  of  these  shells,  and  of  awakening  a  lively  desire  to  under- 
stand their  singular  organization. 

I  may  also  recall  to  your  notice  the  just  and  striking  manner  in 
which  certain  physical  inferences  arc  drawn  from  the  conformation  of 
the  eyes  of  extinct  Crustacea,  such  as  the  Trilobite.  The  most  deli- 
cate parts  of  these  organs  are  sometimes  found  petrified  in  rocks  of 
high  antiquity,  and  it  is  justly  observed,  that  such  optical  instru- 
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pients  give  infornialion  regarding  the  conditicm  of  the  ancient  sea 
and  ancient  atmosphere,  and  tlie  relations  of  both  these  media  to 
light.  The  fluid  in  which  these  marine  animals  lived  at  remote  pe- 
riods must  have  been  pure  and  transparent  to  allow  the  passage  of 
light  to  organs  of  vision  resembling  those  of  living  Crustaceans ;  and 
this  train  of  reasoning  naturally  leads  us  still  further,  and  to  roore 
important  consequences,  when  we  reflect  on  the  general  adoption  of 
the  undulatory  theory  of  light,  and  the  connexion  between  light, 
heat,  electricity,  and  magnetism. 

I  have  heard  it  objected,  that  the  zoologist  and  botanist  bad  al- 
ready advanced  such  abundant  proofs  of  design  in  the  coDstructo 
of  living  animals,  and  plants,  that  the  auxiliary  evidence  of  palason* 
tology  was  useless,  and  that  to  appeal  to  fossils  in  support  of  the  same 
views  was  to  add  weaker  to  stronger  arguments.  In  the  living  ani- 
mal, it  is  said,  we  can  study  its  entire  organization,  observe  its  habits, 
see  the  manner  in  which  it  applies  each  organ,  and  so  verify  with 
certainty  the  ends  for  which  any  particular  member  .was  formed  and 
fashioned.  But  in  the  case  of  the  fossil,  we  have  first  to  infer  the 
greater  part  of  the  organization  from  such  parts  as  alone  remain, 
and  then  further  to  infer  from  analogy  the  habits  and  functions  dis- 
charged, and  lastly  the  former  conditions  of  existence  of  the  crea- 
tures so  restored.  If  then  we  occasionally  (all  into  error  when  spec^ 
ulating  on  the  use  of  the  organs  of  living  species,  how  much  more 
easily  may  we  be  deceived  in  regard  to  the  fossil ! 

In  answering  this  objection,  it  cannot  be  denied  that  the  data  sup- 
plied by  palaeontology  are  less  complete ;  but  they  are  nevertheless 
abundantly  sufficient  to  establish  a  very  close  analogy  between  ex- 
tinct and  recent  species,  so  as  to  leave  no  doubt  on  the  mind  that  the 
same  harmony  of  parts  and  beauty  of  contrivance  which  we  admire 
in  the  living  creature  has  equally  characterized  the  organic  world  at 
remote  periods.  If  this  be  granted,  it  is  enough  ;  the  geologist  can 
then  bring  new  and  original  arguments  from  fossil  remains  to  bear 
on  that  part  of  natural  theology  which  seeks  to  extend  and  exalt 
our  conceptions  of  the  intelligence,  power,  wisdom,  and  unity  of 
design  manifested  in  the  creation. 

It  can  now  be  shown  that  the  configuration  of  the  earth's  sur&ce 
has  been  remodelled  again  and  again ;  mountain  chains  have  been 
raised  or  sunk,  valleys  have  been  formed,  again  filled  up,  and  then 
re-excavated,  sea  and  land  have  changed  places,  yet  throughout  all 
these  revolutions,  and  the  consequent  alterations  of  local  and  geoe- 
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ral  climate^  animal  and  vegetable  life  has  been  sustained.  This  ap- 
pears to  have  been  accomplished  without  violation  of  those  laws  now 
governing  the  organic  creation,  by  which  limits  are  assigned  to  the 
variability  of  species.  There  are  no  grounds  for  assuming  that  spe- 
cies had  greater  powers  of  accommodating  themselves  to  new  cir- 
cumstances in  ancient  periods  than  now.  The  succession  of  living 
beings  was  continued  by  the  introduction  into  the  earth  from  time  to 
time  of  dew  plants  and  animals.  That  each  assemblage  of  new  spe- 
cies was  admirably  adapted  for  successive  states  of  the  globe^  may 
be  confidently  inferred  from  the  fact  of  (he  myriads  of  fossil  remains 
preserved  in  strata  of  all  ages.  Had  it  been  otherwise,  had  they 
been  less  fitted  for  each  naw  condition  of  things  as  it  arose,  they 
would  not  have  increased  and  multiplied  and  endured  for  indefinite 
periods  of  time. 

Astronomy  had  been  unable  to  establish  the  plurality  of  habitable 
worlds  throughout  space,  however  favorite  a  subject  of  conjecture 
and  speculation ;  but  geology,  although  it  cannot  prove  that  other 
planets  are  peopled  with  appropriate  races  of  living  beings,  has  de- 
monstrated the  truth  of  conclusions  scarcely  less  wonderful,  the  ex- 
istence on  our  own  planet  of  many  habitable  surfaces,  or  worlds  as 
they  have  been  called,'  each  distinct  in  time,  and  peopled  with  its 
peculiar  races  of  aquatic  and  terrestrial  beings. 

Thus  as  we  increase  our  knowledge  of  the  inexhaustible  variety 
displayed  in  living  nature,  and  admire  the  infinite  wisdom  and  power 
which  it  displays,  our  admiration  is  multiplied  by  the  reflection  that 
it  is  only  the  last  of  a  great  series  of  pre-existing  creations  of  which 
we  cannot  estimate  the  number  or  limit  in  past  time. 

All  geologists  will  agree  with  Dr.  Buckland,  that  the  most  per- 

^  feet  unity  of  plan  can  be  traced  in  the  fossil  world  throughout  all  the 
modifications  which  it  has  undergone,  and  that  we  can  carry  back 
our  researches  distinctly  to  times  antecedent  to  the  existence  of  man. 
We  can  prove  that  man  had  a  beginning,  and  that  all  the  species 
now  contemporary  with  roan,  and  many  others  which  preceded,  had 

«also  a  beginning ;  consequently  the  present  state  of  the  organic  world 
has  not  gone  on  from  all  eternity  as  some  philosophers  had  main- 
tained. 

But  when  conceding  the  truth  of  these  propositions,  I  am  pre- 
pared to  contest  another  doctrine  which  the  Professor  advocates, 
namely,  that  by  the  aid  of  geological  monuments  we  can  trace  back 
the  history  of  our  terraqueous  system  to  times  anterior  to  the  first 
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creation  of  organic  beings.  If  it  was  reasonable  that  Hutton  should 
in  his  time  call  in  question  the  validity  of  such  a  doctrine,  whether 
founded  on  the  absence  of  organic  remains  in  strata  called  primary  or 
in  granite,  still  more  are  we  bound,  after  the  numerous  facts  brought 
to  light  by  modern  geology,  to  regard  the  opinion  as  more  than  ques- 
tionable. I  observe  with  pleasure  that  Dr.  Buckland  broadly  as- 
sumes what  I  have  elsewhere  termed  the  metamorphic  theory,  having 
stated  in  his  6th  chapter  that  beds  of  mud,  sand,  and  gravel,  depos- 
ited at  the  bottom  of  ancient  seas,  have  been  converted  by  heat  and 
other  subterranean  causes  into  gneiss,  mica  slate,  hornblende  slate, 
clay  slate,  and  other  crystalline  schists.  But  if  this  transmutation 
be  assumed,  i{  must  also  be  admitted  that  the  obliteration  of  the  or- 
ganic remains,  if  present,  would  naturally  have  accompanied  so  en- 
tire a  change  in  mineral  structure.  The  absence,  then,  of  organic 
fossils  in  crystalline  stratified  rocks,  of  whatever  age,  affords  no  pre- 
sumption in  favor  of  the  non-existence  of  animals  and  plants  at  re- 
mote periods. 

The  author,  however,  in  another  part  of  his  Treatise  contends, 
that  even  if  the  strata  called  primary  once  contained  organic  re- 
mains, there  is  still  evidence  in  the  fundamental  granite  of  an  ante- 
cedent universal  state  of  fusion,  and  consequently  a  period  when  the 
existence  of  the  organic  world,  such  as  it  is  known  to  us,  was  im- 
possible. There  was,  he  says,  one  universal  mass  of  incandescent 
elements,  forming  the  entire  substance  of  the  primeval  globe,  wholly 
incompatible  with  any  condition  of  life  which  can  be  shown  to  have 
ever  existed  on  the  earth.*  Believing  as  I  do  in  the  igneous  origin 
of  granite,  I  would  still  ask,  what  proof  have  we  in  the  earth's  crust 
of  a  state  of  total  and  simultaneous  liquefaction  either  of  the  gra- 
nitic or  other  rocks,  commonly  called  plutonic  ?  All  our  evidence, 
on  the  contrary,  tends  to  show  that  the  formation  of  granite,  like  the 
deposition  of  the  stratified  rocks,  has  been  successive,  and  that  dif- 
ferent portions  of  granite  have  been  in  a  melted  state  at  distinct  and 
often  distant  periods.  One  mass  was  solid,  and  had  been  fractured 
before  another  body  of  granitic  matter  was  injected  into  it,  or  through 
it  in  the  form  of  veins.  In  short,  the  universal  fluidity  of  the  crys- 
talline foundations  of  the  earth's  crust  can  only  be  understood  in  the 
same  sense  as  the  universality  of  the  ancient  ocean.  All  the  land 
has  been  under  water,  but  not  all  at  one  time ;  so  all  the  subterra- 
nean unstratified  rocks  to  which  man  can  obtain  access  have  been 
melted,  but  not  simultaneously. 

^     ♦.  Buckland's  Brid^ewater  Treatise,  vol.  1.  p.  55« 
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Nor  can  we  affirin  that  the  oldest  of  the  unstratified  rocks  liith- 
erto  discovered  is  more  ancient  than  the  oldest  stratified  formations 
known  to  us ;  we  cannot  even  decide  the  relations  in  point  of  age  of 
the  most  ancient  granite  to  the  oldest,  fossiliferous  beds. 

But  why^  I  may  ask,  should  man,  to  whom  the  early  history  of 
his  own  species  and  the  rise  of  nations  presents  so  obscure  a  prob- 
lem, feel  disappointed  if  he  fail  to  trace  back  the  animate  world  to 
its  fii^st  origin  ?  Already  has  the  beginning  of  things  receded  be- 
fore our  researches  to  times  immeasurably  distant.  Why  then,  after 
wandering  back  in  imagination  through  a  boundless  lapse  of  years, 
should  we  expect  to  find  any  resting-place  for  our  thoughts,  or  hope 
to  assign  a  limit  to  the  periods  of  past  time  throughout  which  it  has 
pleased  an  omnipotent  and  eternal  Being  to  manifest  his  creative 
power  ? 

But  it  is  not  my  intention  to  advert  now  to  th6se  and  other  points 
on  which  I  happen  to  differ  from  Dr.  Buckland.  I  would  rather 
express  the  gratification  I  feel  in  finding  myself  in  perfect  accord- 
ance with  him  on  so  many  subjects.  His  work  is  admirably  adapted 
to  convey  instruction  on  organic  remains,  and  other  departments  of 
geology,  both  to  beginners  and  to  those  well  versed  in  the  science, 
and  is  characterized  throughout  by  a  truly  philosophical  spirit,  which 
betrays  no  desire  to  adhere  tenaciously  to  dogmas  impugned  or  re- 
futed by  the  modem  progress  of  science.  On  the  contrary,  the  au- 
thor has  abandoned  several  opinions  which  he  himself  had  formerly 
advocated ;  and  although  still  attached  to  the  theory  which  teaches 
the  turbulent  condition  of  the  planet  when  the  lias  and  other  fossil- 
iferous rocks  were  formed,  and  the  general  insufficiency  of  existing 
causes  to  explain  tlie  changes  which  have  occurred  on  the  earth,  he 
yet  refers  in  almost  all  parts  of  his  book  to  the  ordinary  operations 
of  nature  to  explain  a  variety  of  phenomena  once  supposed  to  be 
the  result  of  causes  different  in  kind  and  degree  from  those  now 
acting. 

i  have  now,  Gentlemen,  only  to  offer  you  my  acknowledgments 
for  the  high  honor  conferred  upon  me  by  my  election  to  fill  the  Presi- 
dent's chair  for  the  last  two  years ;  and  it  is  a  source  of  great  satis- 
faction to  me  to  feel  assured  of  the  continued  prosperity  and  useful- 
ness of  the  association  when  I  resign  my  trust  into  the  hands  of  a 
successor  so  distinguished  for  his  zeal,  talents,  and  varied  acquire- 
ments as  Mr.  Whewell. 
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Art.  VIII. — Experiments  in  Electro-Magnetism ;  by  Dr.  Charges 
G.  Page,  of  Salem,  Mass. 

TO    PR0FKS80R   SILLIMAN. 

Dear  Sir — I  notice  in  the  July  No.  of  the  Franklin  Institute 
Journal,  an  announcement  of  the  discovery  of  the  thermo-electric 
spark  by  an  Italian  philosopher,  and  also  the  subsequent  exbibitiofi 
of  the  spark  by  Prof.  Wheatstone  to  Faraday  and  others  ;  the  date 
of  the  discovery  is  not  given.  On  referring  to  my  notes  I  find  that 
I  obtained  the  spark  in  August  last,  but  not  the  shock.  The  spaik 
and  shock  were  both  obtained  Dec.  2d,  1836,  and  exhibited  to  a 
number  of  friends,  and  announced  in  your  last  No.  It  appears  that 
the  European  philosophers  have  not  yet  obtained  a  current  of  suf- 
ficient magnitude  to  afTord  a  shock  by  the  multiplier,  although  they 
use  in  the  experiment  a  great  number  of  pairs.  In  my  experimaai 
only  a  single  pair  is  used  either  of  bismuth  and  iron,  bismuth  and 
ziiic,jMr  bismuth  and  antimony,  and  yet  the  induced  or  lateral  shock 
given  by  the  multiplier  is  very  distinct  by  acupuncture.^  The  par- 
ticular arrangement  of  the  thermo-electric  elements  to  produce  such 
powerful  eSdcts,  I  do  not  wish  to  describe  at  present,  as  I  hope  ere 
long  to  announce  it  as  a  substitute  for  galvanic  batteries  in  many 
experiments. 

On  the  disturbance  of  MokcuJar  forces  by  Magnetism. 

A  short  article  on  this  subject  appeared  in  the  last  No.  of  this 
Journal,  under  the  caption  Galvanic  Music.  The  following  experi- 
ment, (as  witnessed  by  yourself  and  others  not  long  since,)  affords  a 
striking  illusti^tioix  of  the  curious  fact,  that  a  ringbg  sound  accom- 
panies the  disturbance  of  the  magnetic  forces  of  a  steel  bar,  provided 
that  bar  is  so  poised  or  suspended  as  to  exhibit  acoustic  vibrations. 
An  electro-magnetic  bar  four  and  a  half  inches  in  length,  making  five 
or  six  thousand  revolutions  per  minute  near  the  poles  of  two  horse 
shoe  magnets  properly  suspended,  produces  such  a  rapid  successioii 
of  disturbances,  that  the  sound  becomes  continuous,  and  much  more 
audible  than  in  the  former  experiment,  where  only  a  single  vibradon 
was  produced  at  a  time. 

On  the  application  of  Electro-Magnetism  as  a  moving  potoer. 

Late  in  the  fall  of  last  year,  (November,)  I  commenced  the  inves- 
tigation of  this  subject,  not  knowing  that  any  thing  more  had  ever 
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been  effected  than  what  appeared  in  an  instrument  before  me  at  that 
lime,  viz.  Ritchie's  revolving  galvanic  magnet,  which  consists  of  a 
horizontal  bar  of  soft  iron  covered  with  copper  wire,  the  ends  of  the 
wire  descending  into  mercury  cells.  This  instrument  was  the  basis 
of  my  pursuit.  Finding  that  this  bar  never  attained  its  maximum 
velocity,  from  the  occasional  union  of  the  battery  poles,  I  soon  reme- 
died this  defect  by  a  contrivance,  wherein  the  bar  moved  vertically, 
and  the  mercury  cells  were  entirely  independent  of  each  other.  The 
instrument  thus  improved  became  an  interesting  and  useful  piece 
of  apparatus,  and  is  in  fact  the  revolving  interrupter  described  and 
figured  in  the  last  No.  of  the  Journal.  The  stationary  magnets, 
instead  of  being  single  contrary  poles,  at  opposite  sides  of  the  circle 
described  by  the  bar,  were  multiplied  so  as  to  form  an  entire  circle 
of  poles,  with  the  exception  of  an  inch  on  each  side  between  the 
opposite  poles.  The  magnets  were  short  bars  arranged  in  the  form 
of  a  cylinder,  somewhat  like  the  staves  of  a  barrel,  and  the  poles 
not  in  use  were  united  by  armatures  of  soft  iron.  The  velocity  of 
this  model  was  very  great,  but  I  found  the  scattering  and  oxidation 
of  the  mercury  a  great  inconvenience  and  soon  substituted  for  it  solid 
conductors.  The  wires  on  the  bar  had  their  similar  ends  united  by 
single  wires,  which  were  brought  down  and  soldered  by  cylindrical 
segments  of  metal,  firmly  fixed  upon,  but  insulated  from  the  axis. 
These  segments,  representing  the  ends  of  the  wires  covering  the  re- 
volving bars,  were  insulated  from  each  other  by  pieces  of  horn  or 
ivory.  Two  wires  connected  with  the  poles  of  the  battery  pressing 
against  these  segments  with  a  spring,  furnished  sufficient  metallic 
contact  to  ensure  the  passage  of  the  galvanic  current  through  the 
viites  from  end  to  end.  As  the  segments  revolved,  they  presented 
opposite  ends  of  the  wires  to  the  fixed  battery  wires  and  thus  the 
poles  were  changed."^  But  the  most  iinportant  discovery  in  relation 
to  the  application  of  this  power,  is  the  following,  viz.  the  admissi- 
bility of  oil  between  the  solid  conducting  surfaces.     After  the  ma- 

*  Before  the  appearance  of  the  April  No.  of  this  Journal,  in  which  Davenport's 
machine  was  partly  described,  I  addressed  a  letter  to  Prof.  Silliman,  to  learn  if  he 
was  aware  of  any  experiments  of  the  kind  hitherto  made.  His  answer  was,  **  the 
best  information  you  can  have  on  this  subject,  will  be  embodied  in  the  coming  No. 
of  the  Journal."  The  Journal  appeared  with  a  description  of  Davenport's  ma- 
chine, but  the  mocle  of  making  battery  connection  and  changing  poles  was  reserv- 
ed, and  until  within  a  short  time  since,  I  supposed  that  mercury  was.thc  medium. 
Finding  lately  that  he  used  dragging  wirf  s  upon  semizones  of  metal,  I  have  se- 
cured the  above  arrangement  to  myself  by  patent. 
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chine  had  revolved  for  a  time,  1  found  it  necessary  to  free  the  re^ 
volving  segments,  (or  discs  they  may  be  called,)  from  oxide,  even 
when  it  was  made  of  silver,  gold  or  platinum.  Amalgamating  the 
surfaces,  the  oxide  collected  with  still  greater  rapidity.  It-occurred 
to  me  that  if  the  interposition  of  oil  or  naphtha  would  not  interrupt 
the  current,  the  oxidation  of  the  rubbing  surfaces  might  be  entirely 
prevented.  On  trying  oil  I  was  agreeably  surprised  to  find  that  the 
current  was  not  only  not  interrupted  \9hen  the  pressure  of  the  metab 
was  very  slight,  but  that  it  passed  with  greater  certainty,  and  enhan- 
ced the  operation  of  the  machine  six  fold.  It  appears  that  oil  more 
than  compensates  for  its  non-conducting  property,  by  keeping  the 
surfaces  free  from  oxide. 

This  discovery  will  prove  of  vast  importance  in  the  laboratory,  as 
it  will  dispense  with  the  use  of  mercury  in  many  experiments,  and 
prevent  the  constant  necessity  of  amalgamating  and  cleaning  conduc- 
tors. Having  attained  such  an  advantage  in  small  models,  1  pro- 
ceeded to  the  construction  of  a  large  one.  The  revolving  bars  are 
a  foot  in  length  and  weigh  together  ten  pounds.  They  are  disposed 
at  right  angles  on  the  same  axis,  but  revolving  in  opposite  ends  of 
the  cylinder  of  magnets.  With  steel  magnets  its  power  is  very  great; 
but  with  galvanic  magnets  its  power  is  sufficient  to  carry  a  machine 
for  covering  copper  wire  with  cotton ;  and  with  the  addition  of  more 
coils  of  wire,  might  doubtless  be  made  to  turn  a  large  lathe.  Now 
although  it  is  certain  that  machines  of  this  description  may  be  applied 
to  a  considerable  extent,  yet  it  is  evident  that  their  power  is  limited. 
These  and  all  other  similar  machines  must  be  liable  to  the  objection, 
that  their  magnetic  forces  cannot  be  made  commensurate  with  their 
size  and  weight.  This  objection  I  have  surmounted,  (as  far  as  the- 
ory and  a  small  model  afford  proof,)  by  the  following  arrangement. 
Instead  of  extending  large  bar  magnets  through  the  whole  diameter 
of  the  circle,  I  have  horse  shoe  magnets  carried  near  to  the  circui»- 
ference  of  the  circle.  They  are  arranged  on  arms  or  radii  like  the 
spokes  of  a  wheel,  and  both  poles  of  each  horse  shoe  are  in  opera- 
tion at  once.  They  each  change  their  poles  four  times  in  each  rev- 
olution, and  the  change  is  effected  as  before  by  revolving  segments 
or  discs.  From  the  great  success  of  a  small  model  on  this  plan,  I 
have  commenced  and  now  nearly  finished  an  engine  on  a  grand 
scale ;  from  which  I  expect  great  power.  The  revolving  apparatus 
weighs  nearly  a  hundred  pounds.  If  its  power  should  be  in  pro- 
portion to  that  of  the  small  model,  it  must  exceed  ode  horse. 
Salem,  August  15, 1837. 
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Art,  IX. — Remarks  on  the  Rocks  of  JNtw  York;  by  Prof.  C. 

Dewet. 

TO   PROFESSOR  8ILLIMAN. 

The  opinion  seems  to  be  prevailing  that  the  rocks  of  this  section 
of  our  country  are  chiefly  transition.  A  great  portion  had  been 
ranked  among  the  secondary.  For  this  there  was  a  natural  reason, 
viz.  the  horizontal  position  of  the  strata,  and  the  general  appearance 
of  the  rocks  so  diverse  fron  those  of  primitive  countries ;  especially, 
as  the  fossils  were  not  understood.  As  early  however  as  1829,  Prof. 
Vanuxem  stated  his  conviction  that  these  rocks  are  transition,*  and 
in  Bakewell's  Geology,  republished  in  the  same  year,  you  remark  in 
the  "  Outline,"  p.  55,  upon  the  rocks  of  Lockport  and  Niagara,  that 
*^  there  is  a  strong  approximation  to  the  transition  character."  This 
is  now  well  ascertained  in  relation  to  rocks  much  below  those  in  their 
geological  relations.  Besides  the  evidence  offered  in  this  Journal  for 
last  January,  by  Dr.  Hayes,  of  Bufl»lo,  and  in  the  Geological  Report 
of -this  State  to  the  Legislature  last  winter,  I  propose  to  present  that 
which  has  occurred  to  me.  The  subject  was  pressed  upon  my  at- 
tention soon  after  my  removal  to  this  city  last  year,  by  considering 
the  position  of  the  coal  mines  in  Pennsylvania  and  Ohio,  and  the 
strongly  bituminous  odor  of  the  rocks  in  the  calciferous  slate  of 
Eaton,  and  the  appearance  of  bituminous  shale  in  the  strata  above 
thb. 

The  dip  of  the  strata  towards  the  south  over  a  great  extent  of 
this  State  and  Ohio  and  the  western  part  of  Pennsylvania,  would 
carry  the  saliferous  rock  of  Eaton  and  several  of  bis  incumbent  strata 
far  keneath  ihe  rocks  in 'Pennsylvania  and  Ohio,  which  have  the 
same  relative  elevation  above  the  sea.  As  we  pass  from  Lake  On- 
tario, south  and  west,  strata  after  strata  lie  upon  each  other  in  suc- 
cessive elevations,  all  having  their  dip  towards  the  south,  and  with 
nearly  the  same  inclination.  Along  the  Genesee  river  it  is  one  foot 
in  eighty  to  one  hundred  feet.  If  we  call  it  only  one  in  a  hundred, 
in  fifty  miles,  which  is  less  than  the  distance  to  the  southern  boundary 
of  the  State,  the  dip  would  place  the  rocks  two  thousand  six  hundred 
and  forty  feet  or  half  a  mile  below  their  relative  situation  near  Lake 
Ontario. 

*  See  Am.  Jour.  Vol.  zvi.  p.  254.  See  also  Bakewell's  Geology,  2d  Am.  Ed. 
p.  369. 
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The  surveys  for  canals  and  railroads,  presented  in  various  reports 
of  the  engineers,  show  us  the  relative  situation  of  the  strata  at  vari- 
ous places. 

Lake  Erie  is  above  the  level  of  tide  water, 

Top  of  Niagara  falls  below  Lake  Erie,    • 

Water  of  the  canal  at  Rochester  below  Lake  Erie,  . 

Bottom  of  falls  at  Niagara,  (160  feet,)  below  Lake  £rie, 

From  bottom  of  falls  to  Lewiston, 

Lake  Ontario  is  below  Lake  Erie, 

Top  of  falls  at  Rochester  below  water  of  the  canal,    . 

do.  do.  falk  of  Niagara, 

Canal  at  Rochester  above  Lake  Ontario, 
Summit  level  of  Genesee  and  Olean  Canal  is  above  the  canal 

at  Rochester, 

The  hills  near  it  are  several  hundred  feet  higher. 
Allegany -river  at  Olean  above  canal  at  Rochester,    . 
Ohio  river  at  Pittsburgh  is  below  Olean, 

do.  do.      above  canal  at  Rochester, 

do.  do.  Lake  Erie,   . 

Coal  at  Pittsburgh  above  the  Ohio, 

do.  do.  Lake  Erie, 

do.  do.  canal  at  Rochester,  . 

do.  do.  Lake  Ontario, 

Ohio  at  Little  Beaver'river,  near  west  line  of  Pennsylvania,  is 

above  Lake  Erie, 

Coal  near  Little  Beaver  above  Lake  Erie, 
Elevation  of  hill  above  the  coal,      ... 

do.  this  coal  bed  above  canal  at  Rochester, 
Passing  from  the  Catskill  range  over  its  graywacke  to  the  salif- 
erous  rock  of  Eaton,  which  shows  itself  east  of  Utica  and  extends 
westward  to  Niagara,  lying  under  all  the  rocks  of  this  extended  dis- 
trict, the  location  requires  it  to  be  the  old  red  sandstone  of  European 
geologists.  It  contains  abundance  of  Fucotdes  Brongniartii,  Har- 
lan, and  many  other  similar  vegetable  remains.  On  this  sandstone 
rests  a  series  of  slates,  limestones,  shales,  and  siliceous  strata,  whicb 
correspond  perfectly  to  the  mountain  limestone  of  Europe,  as  noticed 
by  Dr.  Hayes  in  his  communication  already  referred  to.  This  great 
stratum  of  our  mountain  limestone  includes  the  strata  called  by  Prof. 
Eaton,  ferriferous  slate,  argillaceous  iron  ore,  .ferriferous  sandrock, 
calciferous  slate,  geodiferous  limerock,  and  comitiferous  limerock. 
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More  than  one  hundred  feet  in  depth  of  the  old  red  sandstone,  and 
another  hundred  f^et  of  the  first  four  strata  just  mentioned,  are  seen 
at  one  view  at  the  lower  falls  of  the  Genesee.  In  the  calciferous 
slate  which  forms  the  precipitous  banks  of  the  river  at  and  above 
the  lower  falls,  and  which  is  strongly  bituminous,  trilobites  are  found 
in  abundance.  Asaphus  caudatus^  as  figured  in  Buckland's  Geol- 
ogy and  Mineralogy,  abounds,  and  is  associated  with  the  Orthocera- 
tite  and  Productus,  and  occasionally  Spirifer.  Another  trilobite  is 
less  abundant,  and  a  third  species  still  more  rare,  Calymene  Blu- 
mevhachiil  It  has  been  found  in  the  thick  layer  of  the  fragile  ar- 
gillaceous  slate  which  lies  above  the  ferriferous  sandrock,  and  is  pre- 
cisely the  same  rock  as  the  ferriferous  slate  which  lies  under  the 
same  stratum  and  which  in  truth  occurs  all  through  the  calciferous 
slate  in  thin  layers.  In  the  rocks  still  lower  in  the  geological  series 
the  species  of  tribolite  abound.  The  trilobites  of  Trenton  falls  and 
of  the  neighborhood  of  Utica,  had  placed  those  rocks  in  the  transition 
series ;  but  it  was  supposed  they  were  of  very  limited  extent.  It 
needed  only  the  evidence,  now  arising  from  the  existence  of  trilo- 
bites alone^  to  prove  that  the  rocks  immediately  above  the  sandstone 
belong  to  tlie  same  formation  with  those  at  Trenton  falls,  and  that 
the  rocks  of  this  section  belong  to  the  transition  series.  The  posi- 
tion and  fossils  place  the  rocks  far  below  the  secondary,  and  render 
utterly  improbable  the  existence  of  coal  in  them  or  under  them. 
They  rank  with  the  mountain  limestone  of  Europe  and  rest  on  the 
old  red  sandstone.  Several  names  of  the  rocks  given  by  Prof. 
Eaton  to  this  mountain  limestone  are  very  appropriate,  and  they 
make  an  intelligible  reference  to  dififerent  portions  of  the  strata  very 
easy  and  satisfactory.  Still,  they  seem  to  form  only  different  parts 
of  the  great  formation  of  mountain  limestone.  Its  whole  thickness 
here  and  southward  in  the  state,  will  be  more  than  a  thousand  feet. 
Rochester,  August,  1837. 

Note. — The  remains  of  the  elephant  in  the  museum  of  Mr.  Bishop,  noticed  in 
the  last  number  of  this  Journal,  belong  to  one  species  of  the  mastodon.  The  teeth 
of  the  elephant  were  from  some  place,  it  is  said,  in  Ohio,  Those  of  the  mastodon 
were  found  with  the  tusk  in  Perinton,  as  described.  C.  P. 
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Art.  X. — Queriei  propoied  by  the  Geologists  of  the  new  Shtttey 
of  the  State  of  New  York.^ 

Rocks. 

1 .  Have  ledges  of  rock  been  observed  in  your  vicinity  ? 

2.  Are  the  ledges  on  the  sides,  or  on  the  summits  of  bills ;  on 
the  shore,  or  in  valfeys  ? 

i.  Is  the  direction  of  the  ledges  parallel  to  that  of  the  biUs,  or 
If  hat  IS  the  direction  of  each  by  compass  ? 

4.  Are  the  rocks  divided  into  regular  layers  ? 

5.  Towards  what  point  of  the  compass  do  these  layers  pitch  with 
the  greatest  declivity  ? 

6.  Are  there  veins  of  other  rocks  traversing  those  before  oemd- 
tioned? 

7.  In  what  direction  do  these  veins  cut  through  the  rock,  and  are 
they  perpendicular  or  inclined  ? 

8.  Have  any  ores  been  found,  either  diffused  through  the  hiass  of 
rock,  or  in  separate  beds  or  veins  ? 

9.  Have  any  useful,  or  curious,  or  rare  minerals  been  found  in  the 
rocks  or  veins  ? 

10.  What  names  are  commonly  used  to  designate  the  rocks,  ores, 
minerals,  &c.  referred  to  ? 

11.  Have  they  been  applied  to  any  useful  purposes? 

12.  Where  ledges  of  rocks  have  been  recently  uncovered  by  ex- 
cavations, are  the  .surfaces  smooth,  as  if  by  the  action  of  ranning 
water,  or  with  pot-holes,  such  as  are  seen  at  many  water  falls  ? 

13.  Do  any  of  these  surfaces  shew  grooves  and  scratches,  as  if 
bard  masses  had  been  dragged  over  them  ? 

14.  Do  the  rocks  recently  uncovered  shew  traces  of  the  sbeUs  of 
barnacles,  or  other  marine  remains  attached  to  them  in  sheltered  sit- 
uations, and  much  above  the  level  of  the  sea  ? 

15.  Are  shells  or  petrifactions  of  any  kind,  or  the  remains  of 
plants,  found  in  any  of  the  rocks,  and  in  what  kinds  of  rocks  do  they 


occur 
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16.  Are  slate,  limestone,  sandstone,  granite,  gneiss,  &c.  found  in 
your  vicinity  ? 

17.  Where  rocks  of  different  kinds  come  in  contact,  is  there  any 
change  in  their  characters  near  their  junction  ? 


♦  Received  from  W.  W.  Matheb  of  the  sunrey,  and  being  of  general  interest 
we  insert  them  here. — Editor. 
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18.  Do  the  rocks  shew  distinot  Knes  of  demarkation,  or  do  they 
gradually  blend  into  each  other? 

19.  At  the  junction  of  ttapean  and  granitic  rocks  with  others,  are 
there  any  evidences  of  former  high  temperature,  such  as  sublimation 
of  sulphur  into  cavities,  cokeing  of  coal,  apparent  fusion  of  the  rock, 
a  vesicular  texture,  or  other  appearances  which  are  familiar  to  the 
mind,  whei*e  the  bodies  have  been  heated  ? 

30.  Where  masses  of  granitic  or  trapean  rocks  occur  in  sitUy  can 
any  connection  be  traced  between  these  and  dykes  or  veins  of  simi- 
lar materials  which  traverse  the  adjacent  rocks  ? 

Sands. 

1.  Are  there  beds  of  fine  ivhite  sand,  which  contain  no  black,  or 
red,  6r  yellow  grains  ? 

2.  Has  it  ever  been  used  for  making  glass,  or  for  other  purposes  ? 
3.-  Are  there  beds  of  red  or  black  sand  washed  upon  the  beach  ? 

4.  Are  these  sands  abundant  euough  for  purposes  of  commerce  ? 

5.  Hate  th^y  ever  been  used  as  iron  ores,  or  as  a  substitute  for 
emery,  or  for  blotting  sand  ? 

6.  Is  the  general  surface  of  the  country  sand,  clay  or  loam  ? 

7.  Do  th^se  substances  form  alternating  regular  layers  ? 

8.  Does  the  sand  on  the  surface  of  the  country  drift  by  the  wind  ? 

9.  Have  any  farms  been  thus  materially  injured  ? 

10.  Have  buildings,  trees,  hedges,  fences,  or  walls  been  covered 
from  this  cause ;  or  marshes  or  ponds  made  dry  land  ?  Do  the 
sands  progress  in  any  particular  direction,  and  at  what  rate  per 
annum? 

11.  Is  the  sand  in  any  locality  hardened  into  a  sandstone? 

15.  Is  sand  Washed  along  shore  by  currents,  and  deposited  in 
newsftuatbhs? 

13.  Are  any  islands,  sand-bars,  spits,  shoals,  or  beaches,  known 
to  have  b6ed  thus  formed  ? 

14.  Have  islands  been  connected  with  each  other,  or  with  the 
main  liknd,  by  bars,  ^pits,  or  beaehes  ? 

19.  Have  islands  or  coasts  been  washed  away  entirely,  or  in  part, 
by  the  action  of  the  sea  ? 

16.  Where  cliffs  have  been  undermined,  and  have  tumbled  down, 
what  kinds  of  earth,  or  rock,  were  exposed  ? 

17.  Were  they  arranged  in  layers  ? 

18.  Were  bones,  shelb,  bits  of  wood,  or  lignite  imbedded  in 
them? 
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(aays. 

1.  Are  any  beds  of  clay  known  in  the  vicinity  ? 

2.  Are  the  beds  extensive  or  of  small  magnitude  ? 

3.  At  what  depth  do  they  lie  below  the  surface  ? 

4.  What  is  the  thickness  of  the  bed  or  beds  ? 

5.  What  materials  were  observed  in  digging  down  to  them  ? 

6.  Are  the  clays  in  thin  layers  which  easily  separate  ? 

7.  Do  the  beds  of  clay  alternate  with  beds  of  sand  and  gravel  ? 

8.  Are  the  layers  of  the  beds  of  clay,  gravel,  or  sand,  incIiDed, 
or  are  they  level  or  undulating  ? 

9.  What  is  the  color  of  the  clay  ?  ^  • 

10.  Is  it  mixed  with  sand  or  is  it  free  of  grit  ? 

11.  When  mixed  with  water,  does  it  form  a  tough  and  plasbc 
mass,  or  does  it  crumble  to  a  pap  ? 

12.  When  heated  red  hot,  does  it  become  red,  brown,  or  white? 

13.  To  what  useful  purposes  has  it  been  applied  ? 

14.  What  quantities  are  annually  exported,  and  for  what  pur- 
poses? 

15.  Has  it  been  tried  as  a  manure  on  sandy  soik? 

16.  Do  balls,  or  flat  rounded  masses  of  a  hard  earthy  mineral, 
occur  in  the  clay  ? 

17.  Are  they  arranged  in  layers  parallel  to  the  layers  of  clay  ? 

18.  Are  they  of  the  same  materials  as  the  clay? 

Water^  Springs^  Sfc. 

1.  At  what  depth  is  water  obtained  ? 

2.  What  strata  are  passed  through  before  reaching  it  ? 

8.  Does  clay,  loam  or  rock,  occur  at  the  level  of  the  springs  ? 

4.  Is  the  water  ^^  hard"  or  "  soft,"  as  these  terms  are  usually  em- 
ployed when  speaking  of  water  ? 

5.  Did  the  water  percolate  gradually  into  the  well  when  first  dug, 
or  did  it  come  in  a  strong  stream  ? 

6.  Have  shells,  bones,  pieces  of  blackened  or  common  wood, 
beds  of  marl,  or  of  clay,  been  observed  in  digging  wells  or  cellars, 
or  by  the  caving  down  of  cliffi  or  banks  on  the  shore,  or  by  the  side 
of  streams  ? 

7.  Have  mineral  springs  been  discovered  ? 

8.  What  is  their  taste  ?  sulphurous,  inky,  pungent,  or  saline  ? 

9.  Is  there  any  sensible  odor  to  the  water?    What  is  it  like  ? 
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10.  Is  the  water  sparkling  like  bottled  beer;  and  does  air  bubble 
up  firom  the  fouutain  ? 

11.  Is  there  a  reddish  or  yellowish  deposit  where  the  waters  flow 
off,  or  in  the  adjacent  meadows,  or  ponds,  or  is  there  a  similar  oily 
scum  on  the  water  ? 

12.  Do  sticks,  mosses,  leaves,  &c.  become  incrusted  with  a  hard 
stony  coat,  or  is  there  a  gray  or  yellowish  rock  forming  near  the 
spring,  by  a  deposit  from  its  water  ? 

13.  Has  the  water  been  used  in  the  cure  of  any  diseases  ? 

14.  Is  the  spring  copious  ? 

15.  Do  large  springs  burst  from  the  earth  ? 

16.  What  is  the  temperature  of  springs  ? 

Salt  Marshes. 

1.  Have  the  salt  marshes  in  your  neighborhood  remained  un- 
changed during  the  observation  of  the  old  inhabitants  ? 

2.  If  they  have  risen  in  level,  to  what  cause  do  you  attribute  it? 
to  animal  or  vegetable  decomposition,  or  to  both,  to  drift  sand,  min- 
eral springs,  &c.,  wash  of  the  sea,  wash  of  the  adjacent  hills,  or  all 
these? 

3.  If  they  have  sunk  below  their  former  level,  did  it  happen 
gradually,  or  suddenly  ? 

4.  If  the  latter,  was  it  at  the  time  of  any  extraordinary  natural 
phenomenon  ? 

5.  Of  what  materials  are  your  meadows  composed  ? 
6.-  Are  they  covered  with  moss  and  cranberries  ? 

7.  Can  they  be  made  to  tremble  by  walking  or  jumping  on  them  ? 

8.  Have  they  changed  in  the  amount  of  surface  that  can  be 
mowed,  within  the  period  of  a  life  ? 

9.  Are  there  any  evidences  or  traditions  that  they  were  once 
larger  or  smaller  than  they  are  at  present  ? 

Submarine  Forests. 

1.  Have  trees,  stumps,  or  logs  been  seen  standing  in  the  water  on 
any  part  of  the  coast  of  Long  Island,  or  of  the  adjacent  coasts  or 
islands  ? 

2.  Where  have  they  been  seen,  and  in  what  depth  of  water? 

3.  Is  the  time  of  the  subsidence  of  this  land  known  ? 

4.  To  what  cause  do  you  attribute  it  ? 

5.  Is  there  any  tradition  concerning  it  ? 
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6.  Is  fh9  wood  m  its  natuotl  state;  or  b  it  more  like  diarcoBl  in  its 
appearance  ? 

SubUrrauean  FortsU. 

1.  Id  digging  wells,  or  other  excavations;  or  by  the  caving  down 
of  banks  and  cliffi  of  earth,  have  any  traces  of  trees,  wood,  baik, 
leaves,  nuts  or  seeds  been  discovered  buried  deep  in  the  earth,  er  at 
a  greater  depth  than  we  would  expect  to  find  them  from  the  effisct 
of  present  causes  ? 

2.  Were  these  remains  in  their  natural  state,  or  were  they  con- 
verted to  stone,  or  to  a  black  substance  like  charcoal  ?    . 

3.  If  the  latter,  has  the  substance  been  used  as  fiiel  ? 

4.  At  what  depth  does  it  lie  ?  and  in  what  earth  ?  (sand  or  clay  ?) 

5.  What  strata  were  observed  above  and  below  ? 

6.  Do  the  trees  stand  erect  ? 

7.  .Do  they  lie  all  in  one  direction  ? 

8.  Do  you  suppose  drifting  sands,  washing  by  water,  or  other 
causes  have  buried  them  ? 

9.  What  is  the  situation  of  diis  lignite  with  regard  to  the  sea,  or 
to  water  courses,  and  its  relative  height  or  depth  above  or  below 
them  ? 

10.  Have  shells  or  bones  been  found  in  the  layer  containing  the 
lignite,  or  in  the  adjacent  strata  ? 

11.  What  is  the  color  of  the  adjacent  clay,  sand  or  gravel  ? 

12.  Have  masses  of  a  heavy  yellow  metallic  stone  (pyrites)  been 
found  in  the  adjacent  clay  ?  and  has  it  been  applied  to  use  ? 

Peat  Bogs  and  Shell  Marl. 

1.  Are  there  inland  meadows  or  swamps  in  your  vicinity  that 
tremble  when  one  walks  over  them  ? 

2.  Are  they  covered  by  moss,  and  cranberry  vines  ? 

3.  To  what  depth  can  a  pole  be  thrust  down  ? 

4.  How  many  are  there,  and  of  what  extent  in  your  vicinity  ? 

5.  Does  the  peat,  or  black  tremulous  mud,  rest  on  sand,  gravel, 
rock,  or  a  white  clayey  marl  containing  small  shells? 

6.  Has  the  peat  been  used  for  fuel,  or  for  burning  Inne  or  bricks? 

7.  Has  the  peat,  or  shell  marl,  been  used  as  a  manure  ? 

Bog  Iron  Ore. 

1.  Are  there  ponds  or  marshes  in  the  vicinity,  in  the  bottom  of 
which  is  a  soft  spongy,  yellowish  brown  stone,  or  gravel  ? 
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2.  Does  it  origioate  from  mineral  spriDgSi  or  from  stagnant  waters  ? 

3.  Has  it  been  used  as  an  iron  ore  ? 

Marsha. 

1.  Have  the  marshes  on  the  borders  of  lakes,  on  the  banks  of 
streams,  or  on  the  flat  table  lands,  in  your  vicinity,  changed  materi-' 
ally  within  the  period  of  history,  or  within  the  remembrance  of  old 
inhabitants  ? 

2.  Have  they  become  more  wet,  and  risen  so  as  to  cover  land  be- 
Ibre  dry? 

3.  Have  they  sunk  in  level,  and  from  what  cause  ? 

4.  Have  they  become  more  dry,  and  from  what  cause  ? 

5.  Have  they  changed  in  the  natural  growth  of  the  soil  ? 

Drainage  of  Lakes. 

1.  Are  there  any  evidences  of  the  lakes  in  your  vicinity  having 
once  occupied  a  higher  level  than  they  do  at  present  ? 

2.  Does  this  evidence  consist  in  elevated  beaches,  or  the  cutting 
down  of  their  outlets,  or  both  these  combined  ? 

3.  Are  there  valleys  which  seem  to  have  been  once  lakes,  and 
what  evidence  is  there  on  this  point  ? 

4.  Are  there  regular  stratiGed  deposits  of  clay,  sand,  gravel,  kc. 
in  the  valleys  ? 

5«  Are  organized  remains  of  plants  or  animals  found  in  them  ? 

6.  In  the  gorges  at  the  outlets  of  lakes,  or  along  the  courses  of 
the  streams^  which  flow  from  them,  are  there  marks  to  show  the 
wearing  action  of  water  much  above  its  present  level. 

7.  Are  there  deep  defiles  through  the  country  through  which  the 
water  flows  or  seems  to  have  once  flowed  ? 

8.  What  is  the  nature  of  the  strata  of  those  defiles,  and  generally, 
of  the  country  at  any  of  the  particular  localities  to  which  you  may 
have  referred  ? 

Rivers. 

1.  Are  the  rivers  and  streams  in  your  vicinity,  deepening  their 
channels,  or  raising  their  beds  by  the  deposit  of  alluvial  matter? 

2.  Do  you  know  of  instances  of  lateral  streams  bringing  in  sueb 
quantities  of  alluvial  matter,  and  of  so  coarse  a  texture,  that  the  larger 
stream  is  unable  to  sweep  it  away,  and  causes  the  formation  of  lakes 
in  the  valleys  above  ? 

3.  Are  rivers  or  smaller  streams  lost  by  sinking  in  the  ground  ? 
Vol.  XXXin.— No.  1.  17 
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Rolled  Massesy  Pebbles^  and  Erratic  Blocks. 

1.  Are  any  large  rounded  or  irregular  masses  of  rock  found  in 
your  neighborhood  ? 

2.  Do  they  occur  mingled  with  gravel  and  pebbles,  or  are  tbey 
isolated  on  the  surface,  or  imbedded  in  the  earth  ? 

3.  Do  they  crumble  away  by  the  effects  of  the  weather  ? 

4.  Are  they  smooth,  or  nearly  so,  like  pebbles  ? 

5.  Are  there  scratches  on  them  in  one  or  more  directions  ? 

6.  Are  there  ridges  on  them  in  one  direction  only  from  the  hard^ 
points  of  the  stone,  and  parallel  to  the  scratches  ? 

7.  Are  these  rounded  masses  all  of  one  kind  of  rock  ? 

8.  What  rock  or  rocks  constitute  these  masses  and  pebbles  ? 

9«  Are  they  similar  to  ledges  of  rock  known  to  you,  either  in  the 
vicinity  or  elsewhere  ? 

10.  Are  barnacles  or  other  shells,  or  the  remains  of  marine  ani- 
mals observed  on  them,  where  they  are  at  a  distance  from  the  sea, 
or  buried  in  the  earth  ? 

]  1 .  Has  ice  been  known  to  move  masses  of  rock  in  ponds,  streams, 
bays,  or  inlets  ? 

Elevation  of  Land. 

1.  Are  there  beds  of  rock  containing  remains  of  animals  or  plants, 
whose  proper  habitat  is  the  ocean  ? 

2.  Are  the  rocks  horizontal  or  inclined  ? 

3.  Are  they  bent,  contorted,  or  are  they  dislocated  ? 

4.  What  is  the  direction  of  the  line  of  bearing  of  the  strata  ? 

5.  Is  there  any  evidence  that  the  rocky  strata  have  been  elevated 
at  one,  or  at  several  epochs  ?  If  at  one  epoch,  all  the  strata  are 
conformable  up  to  the  time  of  its  occurrence,  unless  in  the  rare  case 
of  elevation  without  derangement  of  the  dip.  If  at  several,  the 
strata,  formed  subsequent  to  each  of  these  epochs,  are  successively 
unconformable  to  those  below,  with  the  same  exception  as  above. 

6.  Are  the  axes  of  elevation  parallel,  or  do  they  intersect,  and 
what  are  their  directions  ? 

7.  The  occurrence  of  anticlinal  and  synclinal  lines,  and  their  di- 
rections, should  be  particularly  noted. 

Agriculturey  Manures,  fyc. 

1.  What  manures  are  employed  on  the  soil  ? 

2.  Has  a  rotation  of  manures  been  tried  ? 
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3.  What  rotation  of  crops  Is  employed  on  the  light,  and  what  on 
the  heayy  soib  ? 

4.  Haye  changes  of  rotations  of  crops  been  tried,*  and  with  what 
success? 

3.  How  are  your  manures  prepared  ? 

6.  Does  lime,  or  ashes,  or  marl,  or  gypsum,  or  barilla,  enter  into 
the  composition  of  the  compost  heap  ? 

7.  Has  salt,  or  nitre,  or  copperas  been  tried  in  small  quantity  on 
the  land  as. a  manure  ? 

8.  Has  limestone,  or  any  other  rock  been  ground  and  used  as  i 
manure  ? 

9*  Do  fish  cause  the  production  of  as  large  a  crop,  when  spread 
upon  the  soil,  as  when  ploughed  in  iiresh  ? 

10.  Has  peat  been  rotted  and  tried  as  a  manure  ? 

11.  Have  harbor  mud  and  pond-hole  mud  been  tried? 

13.  Have  clay  soils  been  dressed  with  sand,  sand  soils  with  clay, 
and  marshes  with  gravel  or  sand  ? 

13.  Are  banks  of  shells  known,  except  such  as  have  been  left  by 
the  Indians,  and  which  are  either  superficial,  or  buried  by  a  small 
depth  of  turf,  drift  sand,  or  earth  washed  over  them,  where  the  wa- 
ter  flows  ? 

Are  there  caves,  land-slips,  sink-holes,  (formed  by  the  sinking 
down  of  small  tracts,)  rocking  stones,  natural  ice-houses,  or  curious 
or  interesting  natural  phenomena  of  any  kind  that  have  come  under 
your  observation,  not  embraced  in  the  preceding  queries  ? 

Suggestions  for  collecting  Geological  Specimens^  and  observing 
Geological  Phenomena. 

1.  Collect  specimens  of  all  those  rocks,  earths,  sands,  clays,  peats, 
marb  and  lignites  observed,  and  note  the  relative  quantities,  whether 
abundant  or  rare. 

5.  If  any  of  these  materials  be  applied  to  useful  purposes,  note 
their  particular  applications,  the  places  where  used,  the  anoount  of 
industry  and  capital  employed,  and  the  articles  produced. 

3.  If  they  be  not  used,  note  whether  in  your  opinion  any  one  or 
all  may  be  usefully  employed,  and  for  what ;  and  what  facilities  the 
adjacent  country  may  present  for  manufacture  or  transport,  or  firom 
its  contiguity  to  a  market. 

4*  Note  the  order  of  superposition  of  the  different  beds  of  roek, 
earth,  sand,  clay,  &c.  with  regard  to  each  other ;  the  amount  and  di« 
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rectiM  of  tba  dip;  wbecfa^  dirfocaliofis  or  feriu,  dykes,  v^te, Ilc. 
timvene  the  strata,  and  the  direction  and  inclination  of  these  Aalo* 
eatkms,  veins,  dykes,  be.  Sketches  should  generally  be  made  to 
illustrate  the  thickness  and  relative  position  of  strata,  partieularly  if 
the  strata  be  contorted. 

6.  Note  if  any  traces  of  organic  existence  be  observaUe  ki  any 
of  the  materials  mentioned,  whether  animal  or  vegetable,  either  as 
knpressions,  casts,  or  petrifiictions ;  whether  imbedded  or  hiose  in 
these  materials. 

6.  The  excavations  in  mining,  quarrying,  cutting  canals,  rail- 
roads, &c.  offer  particular  facilities  for  observing  the  phenomeMi  of 
Stratificatk)n,  of  the  superposition  of  rocks,  be. 

7.  In  boring  for  coal,  salt  springs,  be.  it  is  hoped  that  specimens 
of  the  rock,  clay  and  sand,  of  every  foot  in  depth  passed  through 
will  be  preserved,  and  accurate  minutes  made  in  writing  on  the  spot. 

8.  In  deep  wells,  mines  and  salt  springs,  the  temperature  of  the 
water  should  be  measured  as  it  issues  from  the  strata. 

9.  The  temperature  of  copious  springs  should  be  measured,  noting 
if  it  be  different  at  different  seasons  of  year. 

10.  In  mines,  is  there  a  local  variatkm  of  the  compass,  and  are 
there  evidences  of  the  passage  of  electrical  currents  ? 

11.  What  is  the  mean  temperature  of  the  bottom  of  the  mine? 
and  of  the  rooks  at  the  ends  of  the  levels,  at  such  a  depth  as  to  be 
beyond  the  influence  of  the  heat  of  the  air  of  the  mine  ? 

IS.  Specimens  to  illustrate  the  various  kinds  of  minerals,  rocks, 
clays,  marls,  peats,  be,  should  generally  be  about  two  by  three,  or 
Aree  by  four  inches,  and  one  to  two  inches  thick,  of  a  rectangular 
fimn,  and  free  from  hammer  marks  and  weathering. 

IS.  Fossils,  or  rock  specimens  containing  ibssib,  most  be  taken 
of  such  a  mze  as  n»y  be  necessary  to  illustrate  to  the  best  advan- 
tage ;  still,  where  fossils  are  imbedded  in  stone,  much  taste  may  be 
displayed  in  getting  them  out  with  a  good  ^ape  and  free  from  ham- 
per marks. 

14.  The  occurrence  of  bones,  tusks,  teeth,  shells,  be.  where 
wells,  cellars,  canals,  roads,  be.  have  caused  excavations  to  be  made, 
should  be  particularly  noted. 

15.  Every  specimen  firom  the  same  stratum  at  any  one  hetJUy 
should  be  marked  with  a  similar  mark,  and  each  specimen  to  cor* 
respond  in  its  mark  with  that  of  the  stratum  from  whkh  it  was  ta- 
ken, on  the  sketch  or  section « 
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16.  Etch  spcciineo  dioutd  be  wrapped  secorely  in  t  tepmte  pa- 
per, aad  packed  tightly  in  a  box,  so  that  it  may  not  be  rubbed  and 
injared  by  transportation  from  one  part  of  the  country  lo  another. 

17.  It  is  important  that  rock  specimens  and  focal  remains  should 
be  taken  from  ledges  of  rocks  in  their  natural  position  and  not  from 
loose  toiasses. 

18.  Soils  should  be  taken  trom  a  depth  of  about  8  inches  bclovr 
the  surfrice. 

19.  The  name  of  the  county,  township,  and  the  estate,  should  be 
distinctly  marked  on  a  small  label,  which  should  be  enclosed  in  the 
wrapper  of  the  specimen. 

W.W.Mather,)   Committee  in  beha^  of 
T.  A.  Conrad,     5  the  board  of  Geologisti* 


Art.  XL — Notice  of  the  Meteors  of  the  9th  and  lOth  of  August, 
1837,  and  also  of  Nov.  I2ih  and  13M,  1832;  by  George  C. 
ScHAEFFER,  of  Ncw  York. 

TO  THE  EDItOR. 

Hating  had  the  good  fortune  to  witness  another  ^'  meteoric  dis- 
play," and  one  which,  as  far  as  I  can  ascertain,  has  not  been  geaer- 
ally  noticed,  I  furnish  you  with  the  result  of  my  obsenrations,  whicli 
if  not  rendered  valueless  by  some  other  and  better  notes  on  the  same 
sofaject,  by  some  of  our  citizens,  are  entirely  at  your  service* 

Since  November  last,  when  I  observed  the  annual  appearanoe  of 
the  12th  and  13th,  (a  short  and  hastily  written  notice  of  which  I 
made  fer  one  of  our  papers,  and  which  was  copied  into  your  Journal,) 
I  have  constantly  watched  the  meteors  of  nightly  occurrence,  with 
reference  to  their  direction  and  number.  At  the  expiration  of  the 
six  months  when  it  was  thought  that  a  return  might  be  expected^ 
particular  attention  was  paid,  but  few  or  none  were  seen ;  the  nigbtSy 
however,  were  cloudy,  and  unfavorable  for  observation* 

For  two  or  three  weeks  previous  to  the  9th  of  August,  a  large 
nmiber  was  seen,  chiefly  radiating  from  some  point  in  a  line  from 
Vega,  to  the  point  mentioned  below. 

About  8  o'clock  on  the  evening  of  the  9tb,  my  attention  was  di-' 
itBcted  to  several  meteors,  which,  notwithstanding  the  bright  nxxm- 
ligfat,  were  very  conspicuous.  Following  up  the  usual  observatioBa 
upon  dilution,  it  was  soon  found  that  there  was  a  comnoo  eenter 
of  radiation. 
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It  is  to  be  remarked,  however,  that  comparatively  few  were  seen 
Dear  thb  point,  by  far  the  greater  number  averaging  a  distance  of 
90^  from  it*  On  this  account,  I  found  it  more  difficult  to  designate 
the  radiating  point,  than  in  November  last,  when  I  determined  its 
place  with  considerable  accuracy.  On  thb  occasion,  (August  9th,) 
as  near  as  could  be  ascertained,  the  center  of  radiation  was  not  far 
from  55^  R.  A.,  60°  N.  D.,  or  near  a  point  of  a  line  from  1?  to  «  Un. 
Min.  produced  rather  more  than  the  distance  between  the  twostais. 

These  meteors  in  every  respect,  resembled  those  of  November 
last,  a  large  number  having  trains  of  some  length  and  duration,  and 
hardly  less  brilliant  than  on  that  occasion. 

From  8  until  near  3  o'clock,  between  two  and  three  hundred  were 
seen.  During  the  last  hour  the  number  seemed  to  diminish,  and 
not  having  taken  any  precaution  to  ensure  wakefulness,  we  were 
obliged  to  yield  to  the  solicitations  of  Morpheus. 

The  night  was  a  favorable  one  for  observation,  and  a  curious  cdn- 
ddence  is  to  be  remarked  in  the  fact  that  the  same  sort  of  lightning 
was  visible  m  the  northeast,  as  in  November  last.  A  shower  bad 
passed  over  us  in  the  afternoon,  but  as  this  had  not  been  the  case  on 
the  former  occasion,  I  am  inclined  to  suspect  some  connexion  be- 
tween the  appearances.  There  was  a  close  resemblance  to  what  is 
commonly  called  heat-lightning,  though  this  appeared  farther  from 
tke  horizon. 

In  the  early  part  of  the  evening,  the  attention  of  a  numerous  party 
was  directed  to  the  heavens,  and  I  found  that  when  each  observer 
selected  a  separate  portion,  the  number  noticed  was  gready  in- 
creased :  from  this  I  judge  that  a  large  number  escaped  notice. 

In  the  various  notices  of  meteors  in  your  Journal,  I  recollect  but 
a  slight  mention  of  their  appearance  in  1838. 

I  was  not  aware  that  I  had  seen  them  myself,  until  the  latter  end 
of  the  year  1834,  when,  describing  to  a  fnend  a  beautiful  display  of 
meteors  that  I  had  witnessed  off  Pemarobuco,  in  a  voyage  home  from 
Buenos  Ayres,  the  resemblance  to  the  meteors  of  1833,  (as  descri- 
bed to  me,)  for  the  first  time  struck  my  attention.  I  turned  to  my 
journal,  and  found  to  my  surprise  and  delight  that  the  minute  of  their 
appearance  was  made  on  the  morning  of  November  13th,  as  being 
viewed  during  the  previous  night. 

The  notice  is  to  the  following  effect :  that  numerous  meteors  of 
exceeding  brightness  and  beauty  were  seen,  the  least  of  them  being 
mcfe  brilliant  than  Jupiter,  then  not  far  from  opposition.    Many  of 
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tbem  had  trails,  described  by  the  meo  as  similar  to  a  comet,  and  one 
was  said  by  tbem  to  have  remaned  five  or  six  miautes,  though  this 
doubtless  was  an  exaggeration.  They  also  were  described  by  them 
as  having  ^'  split  off  from  each  other/'  evidently  referring  to  a  ra- 
diation from  some  point.  ^  As  I  remained  on  deck  but  a  part  of  the 
night,  I  did  not  see  some  of  the  most  brilliant  meteors  as  described 
to  me  by  the  men. 

Meteors  were  seen  the-  night  before,  and  as  the  extreme  brilliancy 
on  this  occasion  induced  us  to  refer  them  to  the  atmosphere  immedi- 
ately above  us,  they  were  carelessly  ascribed  to  the  unusual  heat ; 
the  minute  was  made  and  forgotten  until  more  than  two  Jrears  after. 

At  the  time  we  were  in  sight  of  Pemambuco  light,  the  night  was 
one  of  the  most  splendid  that  I  have  ever  seen  in  any  latitude  or  un- 
der any  circumstances. 

I  very  much  regret  that  I  have  no  data  for  the  point  of  radiation, 
but  as  far  as  it  goes,  the  testimony  is  good,  the  note  having  been 
made  long  before  any  notion  was  entertained  of  meteors  being  other 
than  random  fires  of  unknown  origin. 


Art.  XU. — Questions  relative  to  Mineral  Veins ^  submitted  to 
Practical  Miners;  by  Robert  Were  Fox,*  England. 

1.  Name  of  the  mine,  as  well  as  of  the  parbh  or  district  in  which 
it  is  situated. 

2.  Number  of  metallic  veins  or  lodes,  and  the  description  of  ore 
which  each  contains. 

3.  Average  size,  direction  by  compassy  and  underlie  of  each  lode, 
and  whether  very  variable  or  not  in  these  respects ;  and  do  the  lodes 
generally  increase  or  diminish  in  size  in  descending  into  the  earth  ? 

4.  Nature  of  the  rocks  or  country  traversed  by  each  lode,  whether 
granite,  JciUas,  elvan,  &c.,  or  all  of  them ;  and  the  bearings  of  the 
different  rocks  with  respect  to  each  other. 

5.  If  any  elvan  courses,  (porphyritic  dykes ;)  their  appearance, 
hardness,  sizes,  directions,  and  underlie. 

6.  In  which  of  the  rocks  have  the  respective  lod^  been  found 
most  productive  of  ore,  and  has  there  been  any  difference  in  this  re- 
spect, between  those  of  copper  and  tin,  or  of  any  other  metal  ? 

♦  Received  through  Dr.  J.  H.  Gribcom,  of  New  York.— The  eminent  service 
rendered. by  Mr.  Pox  to  the  cause  of  science,  especially  in  relation  to  the  electri- 
city of  mineral  veins,  entitle  his  queries  to  insertion  in  this  place.— JE7<ii^. 
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7.  If  copper  kxles ;  do  they  consist  of  yellow  or  gray  ore,  or  of 
aoy  other  variety ,  aod  bow  are  the  varieties  of  the  ore  situated  with 
respect  to  each  other  in  the  lodes  ? 

8.  If  copper  and  tin  occur  in  the  same  lodes,  are  those  metals  ia 
different  parts  of  them,  or  if  near  together,  are  they  at,  or  near  the 
opposite  walls  of  the  lodes,  or  are  they  intimately  mixed  ? 

9.  If  near  the  opposite  walls  of  underlying  lodes,  which  of  these 
metals  is  the  nearer  to  the  upper  or  hanging  walls,  and  which  to  the 
lower  or  toot  walk ; — are  these  ores  separated  from  each  other  l^ 
«  $par^^  (quartz,)  or  other  substances ;  and  do  the  banging  aod  foot 
walls  diSet  much  in  hardness  ? 

10.  If  other  metals  exist  in  the  lodes,  under  what  circumstances 
do  they  occur ;  and  what  minerals  have  a  tendency  to  crystallize,  aad 
bow  are  the  crystallized  masses  situated  with  respect  to  the  contiguous 
ores? 

U.  Was  there  **  gossan"  or  other  substance  observed  restiag 
upon,  or  above  the  copper  ore  in  the  lodes,  or  if  strictly  tin  lodei, 
were  they  found  to  be  without  gossan  ? 

13.  Are  the  walls  or  **  capels"  of  the  tin  lodes  harder  than  those 
of  the  copper  lodes,  and  if  in  the  case  of  a  copper  lode,  one  wall  b 
harder  than  the  other,  is  it  the  nearer  one  to  the  copper  ore.  or  that 
which  is  the  further  irom  it  ? 

13.  Are  the  lodes,  generally  speaking,  most  productive  of  ore  on 
the  side  of  the  banging,  or  of  the  fool  walls? 

14.  Is  the  rock  or  country  immediately  contiguous  to  the  walls 
of  any  of  the  lodes,  usually  softer  or  harder  than  at  a  distance  fiom 
them ;  is  there  any  difference  in  this  respect  between  tin  lodes,  aod 
lodes  of  copper,  be. ;  and  is  the  hardness  or  softness  of  the  lodes, 
in  any  direct  ratio  or  inverse  ratio,  to  the  hardness  or  softness  of  the 
rock  or  country  contiguous  to  the  walls. 

15.  Are  not  the  lodes  often  contracted  into  small  veins  or  branches, 
and  have  any  of  these  been  found  to  open  again  into  large  lodes 
containing  ore  ?  In  such  cases,  do  not  the  opposite  small  veins  or 
branches  sometimes  oveHap  each  other,  or  become  ^'spliced^"  as  I 
believe  it  is  termed  ? 

16.  Do  the  lodes  materially  vary  in  size  in  traversing  different 
rocks,  and  in  which  rocks  are  they  the  largest?  Moreover,  in  pass- 
ing from  one  rock  into  another,  from  killas,  to  elvan  or  granite,  fcr 
instance,  do  they  sufier  any  interruption,  or  break  in  their  course, 
and  if  so,  bow  much,  and  in  what  direction  ? 
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17.  Are  there  any  marks  in  the  walls  of  a  given  Ickle,  showing 
that  one  of  its  walls  is  at  a  lower  level  than  the  other,  and,  if  so,  to 
what  extent ;  and  is  it  not  usually  the  banging  wall  which  is  so  cir- 
curostanced  ? 

18.  Are  all  or  any  of  the  walls,  smooth  and  well  de6ned,  or  are 
they  imperceptible  or  indistinctly  marked  ?  In  either  case,  are  the 
lodes  more  or  less  hard  than  the  ground  in  which  they  occur? 

19.  Are  the  hanging  or  /oot  walls  most  indistinct,  and  which  of 
them  are  the  hardest  ? 

520.  When  the  tin  lodes  meet  other  lodes,  are  they  intersected  by 
them,  and  if  the  intersections  take  place  in  their  underlie,  are  they 
thrown  up  by  them,  and  how  much  ? — The  same  question  may  be 
asked  as  it  respects  other  lodes. 

21.  Are  there  smaller  veins  having  distinct  walls  or  divisions  in- 
cluded between  the  walls  of  the  lodes,  that  is,  are  the  lodes  "com6y" 
near  the  surface,  or  at  a  greater  depth,  and  are  such  small  included 
veins  parallel,  or  oblique,  as  it  respects  the  walls  of  the  lodes,  and 
of  what  do  the  former  consist  ? 

22.  Are  there  any  veins  of  clay,  or  veins,  or  portions  of  the  con- 
taining rock,  or  country,  in  the  lodes,  and  are  they  respectively  near 
the  hanging  or  the  foot  walls  ? 

23.  Have  any  masses  of  rock  been  found  in  the  lodes,  termed 
**  horses*^  by  the  miners,  and  did  they  appear  to  be  completely  sep- 
arated by  the  branches  of  any  given  lode  from  contact  with  the  outer 
walls  or  country  ?  • 

524.  What  circumstances  or  appearances  in  the  lodes  are  consid- 
ered the  most  favorable  indications  of  any  given  ore,  and  what  the 
least  so? 

25.  Is  not  an  increase  in  the  underlie  of  lodes  usually  less  favor- 
able for  ore  than  when  they  become  tnore  vertical,  and  are  they  not 
generally  more  contracted  in  size,  and  more  filled  with  mechanical 
deposits  when  their  underlie  is  considerably  increased  ? 

26.  If  any  of  the  lodes  have  crossed  or  intersected  other  lodes, 
has  It  occurred  horizontally,  or  in  their  underlie,  and  at  what  angles ; 
and  have  they  been  found  more  productive  of  ore  at  the  intersec- 
tions, or  less  so  ? 

527.  At  what  depth  below  the  surface  have  the  different  lodes  been 
found  most  productive  of  their  respective  ores ;  and  have  many  cavi- 
ties, or  "  votighs^^  been  observed  in  them,  and  at  what  depths  ? 

Vol.  XXXIII.— No.  1.  18 
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28.  Have  the  arseniates  of  copper,  iron,  or  lead,  or  much  fiuor 
spar,  occurred  in  any  of  the  lodes ;  ahd  how  were  such  substances 
situated  in^  relation  to  the  ores  ? 

29.  Is  the  ^^  spar/^  or  quartz  innmediately  contiguous  to*  copper 
ore,  often  more  porous  or  friable,  (locally  termed  "  ho7%ey  cowUf  or 
sugary  spar,^^)  than  that  which  accompanies  tin  ore,  and  even  more 
so,  than  the  spar  which  is  at  a  distance  from  the  copper  ore  in  the 
same  lode  ? 

30.  Are  there  any  cross  courses  or  jlucans  intersecting  any  of  the 
lodes,  and  what  are  the  directions  by  compasSy  underlie,  and  average 
sizes  of  the  former ;  and  are  they  larger  or  smaller  at  the  upper  than 
at  the  lower  levels  ? 

31.  Are  the  cross  courses  ^^  comby,^^  or  subdivided  into  smaller 
veins  of  clay  and  quartz,  or  other  earthy  matter  ? 

32.  How  far  do  the  cross  courses  partake  of  the  nature  of  the 
country  through  which  they  pass  ? 

33.  Do  they  dislocate  or  heave  the  lodes  and  ehan  courses,  and 
how  much  each  of  them  ;  stating  the  underlie  of  the  two  last,  at  or 
near  the  places  of  intersection ;  and  are  th6  heaves  greater  or  less 
at  the  upper  than  at  the  lower  levels? 

34.  Are  there  any  branches,  small  veins,  or  "  leaders^^  of  ore  in- 
any  of  the  cross  courses  between  the  dislocated  extremities  of  the 
lodes,  or  only  detached  stones  of  ore ;  and  are  the  ores  in  the  cross 
courses  the  same,  or  different  in  their  nature  or  appearance  from 
those  in  the  lodes  ? 

35.  Are  the  lodes  more  productive  of  ore  near  the  cross  courses, 
and  on  both  sides,  or  only  on  one  side  of  a  given  cross  course,  and  on 
which  side  ? 

36.  Are  there  any  branch  veins  of  ore  nearly  at  right  angles  to 
the  bearings  of  the  lodes ;-— of  what  ores  do  such  rectangular  vetiB 
consist ; — how  far  have  they  been  seen  to  extend ;  what  is  their  un- 
derlie ; — and  are  they  near  the  hanging  walls  of  any  cross  courses  ? 

37.  Are  there  any  beds,  or  ^^  floors''  of  tin,  copper,  or  other  metal, 
and  under  what  circumstances  do  they  occur  ? 

3S.  Have  they  walls  like  lodes,  or  are  they  interposed  between 
the  beds  or  laminae  of  the  rocks  ? 

39.  Are  they  connected  with  other  veins,  or  quite  distinct  from 
them  ;  in  what  rocks  or  country  are  they  most  prevalent ; — ^and  have 
any  of  the  ores  been  observed  to  occur  disseminated,  or  diffiised  in 
the  rocks,  not  as  veins,  but  at  a  distance  from  lodes  or  beds  of  ore  I 
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40.  What  are  the  directions  of  the  joints,  heads,  or  natural  divis* 
ioos  of  the  granite,  killas,  elvan,  or  other  rocks,  and  do  such  joints 
agree,  or  not,  with  the  general  directions  of  the  lodes  and  cross 
courses? 

R.  W.  Fox,  takes  the  liberty  to  submit  the  accompanying  ques- 
tions to  practical  miners,  hoping  that  they  will  kindly  reply  to  them, 
or  to  some  of  them,  and  add  such  general  observations  on  the  subject 
of  lodes  as  may  appear  to  be  worthy  of  notice.  He  hopes  that  it 
will  not  be  inconvenient  to  them  to  furnish  him  with  the  desired  in- 
formation without  much  delay ;  it  will  be  quite  sufficient  merely  to 
refer  to  the  numbers  marked  against  each  question. 

In  any  cases  in  which  plans  and  sections  of  lodes  and  cross  courses 
have  been  made,  rough  sketches  of  them  will  be  much  valued. 


Abt.  XIII. — Descriptions  of  two  species  of  Trilobites,  belonging 
to  the  genus  Pajudoxides  ;  by  Mr.  James  Hall,  Corresponding 
Member  of  the  Yale  Nat.  Hist.  Society. 

Read  before  the  Yale  Nat.  Hist.  Society,  March  21, 1837. 

The  following  remarks  and  the  accompanying  fiigures  are  offered 
to  this  Society  as  illustrations  of  two  species  of  fossil  trilobites,  which 
bitberto  have  been  imperfectly  and  in  many  respects  incorrectly  de- 
scribed. The  buckler  of  these  species  was  first  observed  by  Prof. 
Caton,and  described  as  the  abdomen  and  tail  of  an  unknown  trilobite, 
which  he  named  in  honor  of  the  distinguished  Brongniart,  Brongni- 
artia  Carcinoidea.  The  buckler  is  often  found  in  great  numbers, 
Qod  almost  invariably  separated  from  the  abdomen.  This  circum- 
stance and  the  peculiar  appearance  of  the  fossil,  led  Prof  Eaton  to 
the  above  conclusion  respecting  its  nature,  which,  I  believe,  was 
sanctioned  by  Brongniart.  Similar  imperfect  specimens  of  the  two 
sf>ecies  were  afterwards  described  by  Prof  Green,  (with  the  same 
views  as  to  the  nature  of  the  fossil,)  under  the  new  designation  Iri- 
arthrus  Beckii.  More  recently  Dr.  Harlan  has  corrected  the  prin- 
cipal error  of  preceding  authors,  (that  of  considering  the  buckler  as 
the  abdomen  and  tail,)  and  has  described  the  specimens  as  constitu- 
ting two  species  of  the  genus  Paradoxides.  About  two  years  since, 
while  engaged  in  investigating  specimens  of  unusual  perfection  from 
several  localities,  I  observed  some  inaccuracies  and  omissions  in  the 
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last  author,  arising  probably  from  the  imperfection  of  his  specimens, 
which  appear  to  be  q(  sufficient  importance  to  require  new  descrip- 
tionSy  generic  as  well  as  speci6c. 

Fig.  1.  Fig.  2. 


From  the  accompanying  figures  of  these  species,  it  is  obvious  that 
they  do  not  strictly  belong  to  the  genus  Paradoxides,  as  established 
by  Brongniart ;  for  they  are  destitute  of  what  this  author  gives  as  the 
most  essential  characteristic,  viz.  the  extension  of  the  arches  of  each 
^f  the  lateral  abdominal  lobes,  beyond  the  membrane  above.  This 
character,  however,  is  scarcely  discernible  in  the  P.  gibbosus;  and  as 
these  specimens  have  a  strong  resemblance  in  other  respects  to  the 
Paradoxides,  I  concur  with  Harian  in  refemng  them  to  this  genus. 
This  is  an  additional  instance  of  the  transitions  among  the  genera  of 
trilobites,  which  interfere  with  the  institution  of  perfect  generic  dis- 
tinctions. 

Dr.  Harlan  observing  the  incongruities,  modified  the  generic  des- 
cription as  follows:* 

"  Buckler  destitute  of  oculiform  tubercles ;  anterior  border  serai- 
circular;  middle  lobe  marked  with  transverse  furrows  or  bands. 
Abdomen  composed  of  transverse  bands  or  articulations  continuous 
with  those  of  the  lateral  lobes." 

This  generic  description  is  evidently  faulty.  The  anterior  bor- 
der in  the  several  species  of  Paradoxides  is  seldom  semicircular, 
though  generally  curved  and  forming  the  segment  of  a  circle ;  the 
transverse  furrows,  instead  of  extending  across  the  middle  lobe,  as 
might  be  inferred  from  the  description,  are  in  general  interrupted; 
finally  the  character  with  respect  to  the  abdomen  is  not  sufficiently 

*  It  should  be  remarked  that  the  most  perfect  specimen  examined  by  Dr.  H. 
presented  bat  foar  abdominal  articalations. 
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cbaracteristic.    I  therefore  propose  the  following,  as  a  statement  of 
the  essential  characters  of  the  genus : 

Clypeus  antice  curvatus :  lobis  lateralibus  antice  conniventibus : 
lobo  medio  sulcis  tran^versis  tribus;  sulcis  saepius  medio  interruptis. 

Abdomen  lobis  tribus  bene  declaratis ;  articulis  duodecim  vel  plu- 
ribus. 

In  addition  to  the  above  characters  of  the' genus  I  would  state  the 
following,  as  possessed  in  common  by  the  two  species  under  consid- 
eration. 

The  bucTcler  is  much  broader  than  long,  with  the  margin  curved 
anteriorly  and  truncated  posteriorly.  The  lateral  lobes  form  a  nar- 
row border  in  front  of  the  middle  lobe  and  are  expanded  behind,  and 
marked  with  a  single  transverse  furrow,  near  their  posterior  margin. 
The  posterior  sulcus  of  the  middle  lobe  is  continuous  and  parallel 
to  the  posterior  margin  of  the  same ;  the  two  preceding  sulci,  curve 
slightly  backward  and  are  interrupted  near  the  medial  line.  In  front 
of  the  sulci,  there  are  two  distant  slightly  oblong  depressions,  direct- 
ed obliquely  outward  and  forwardi  which  evidently  mark  the  situation 
of  the  eyes.  Nearly  in  front  of  each  of  the  ocular  depressions,  there 
is  observed  on  the  fresh  specimen,  a  short  transverse  line  scarcely 
elevated ;  with  respect  to  their  nature  I  can  only  conjecture,  that 
they  were  occasioned  by  antennae  lying  directly  below  them,  and  this 
appears  probable,  from  the  position  of  tjiese  organs  in  some  of  the 
recent  Entomostraca  most  analogous  to  this  genus  of  trilobites,  as 
for  instance  the  species  of  the  genus  Argulus.*  A  small  rounded 
protuberance  occupies  the  centre  of  the  posterior  border  of  the  me- 
dial lobe  of  the  buckler. 

The  abdomen  is  not  distinct  from  the  post-abdomen ;  in  all  there 
are  nineteen  articulations,  with  a  small  rounded  expansion  beyond 
the  posterior  one.  The  middle  lobe  presents  a  longitudinal  row  of 
small  spines,  one  on  the  centre  of  each  articulation.  Near  its  base 
it  is  wider  than  either  of  the  lateral  lobes ;  from  the  base  it  gradually 
tapers  with  a  slight  curve,  to  the  extremity.  The  lateral  lobes  in- 
crease somewhat  in  width  from  their  base  and  attain  a  maximum 
width  about  one  third  the  length  of  the  abdomen  from  the  posterior 
extremity,  where  each  about  equals  the  corresponding  width  of  the 
middle  lobe ;  from  this  'point  it  gradually  diminishes  to  the  tail.  The 
following  characters  distinguish  the  species. 

^  See  a  figure  of  an  American  species  of  this  genus,  A.  Catostomi,  in  Vol.  xxxc. 
of  this  Journal 
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Paradoxides  Beckii.  (Fig.  I.) 

Buckler  bounded  in  front  and  laterally,  by  a  nearly  uniform  curve 
scarcely  exceeding  a  semicircle,  distinctly  convex :  lateral  lobes  cu- 
neiform, broader  posteriorly,  gradually  narrowing  from  behind  for- 
ward, and  passing  into  the  narrow  border  which  bounds  the  middle 
lobe  anteriorly ;  greatest  width  of  each  lateral  lobe,  about  one  half 
that  of  the  middle  lobe ;  width  of  each  opposite  the  centre  of  the 
middle  lobe,  more  than  two  thirds  its  greatest  width :  medial  lobe 
somewhat  broader  than  long,  rounded  posteriorly,  convex;  sulci 
deep  and  well  defined,  with  the  intermediate  portions  arched. 

The  buckler  of  this  species  occurs  abundantly  in  graywacke  slate 
at  the  CoM  Spring  on  the  Erie  Canal,  eight  miles  east  of  Little  Falls. 
This  slate  lies  upon  the  lower  transition  limestone,  of  that  part  of 
the  state. '  A  small  slab  from  this  locality,  scarce  a  foot  long  and 
two  and  a  half  inches  wide,  in  the  cabinet  of  this  society,  contains 
the  remains  and  impressions  of  near  forty  specimens  of  the  buckler. 
I  have  never  met  with  a  perfect  abdomen  in  the  Cold  Spring  slate, 
though  specimens  exhibiting  a  few  articulations  are  common.  I 
have  restored  the  original  specific  name  of  this  species  given  it  by 
Green,  partially  on  account  of  its  priority,  but  more  especially  be- 
cause of  the  inappropriatenessof  the  specific  name  Triarihrus  (three- 
jointed)  applied  by  Harlan.  This  term,  as  employed  to  designate 
the  genus  by  Green,  who  supposed  that  the  buckler  was  the  abdomen 
and  tail,  and  three-jointed,  was  sufficiently  appropriate.  But  with 
the  present  light  on  the  subject,  the  buckler  is  very  incorrectly  de- 
scribed as  "  triarthritic ;"  and  moreover  the  existence  of  the  sulci  is 
a  generic  character. 

Paradoxides  Eaioni.    (Fig.  2.) 

Buckler  convexly  curved  on  the  front  margin,  with  a  concave 
<jurvature  laterally;  nearly  flat:  lateral  lobes  broader  posterioriy, 
greatest  width  about  one* half  the  breadth  of  the  middle  lobe;  ab- 
ruptly diminishing  in  breadth  and  much  less  than  half  their  greatest 
breadth  opposite  the  centre  of  the  middle  lobe :  middle  lobe  some- 
what longer  than  broad,  nearly  flat ;  sulci  distinct,  with  the  interme- 
diate portions  scarcely  convex. 

This  species  is  abundant  in  the  graywacke  slate  in  Turin,  Utica, 
Fort  Plain,  and  elsewhere  in  the  state  of  New  York.  As  Dr.  Har- 
lan-s  name,  P.  arcaatus,  is  not  applicable  to  this  species,  I  have  taken 
the  liberty  of  substituting  the  above,  in  honor  of  Prof.  Eaton. 
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Art.  XIV. — On  the  Aurora  Borealis  of  July  1,  1837. 

1.  Observations  made  at  Rochester,  by  Prof.  C.  Dewey. 

On  the  evening  of  July  1st,  the  Aurora  Borealis  was  very  splendid ;  ' 
indeed  it  far  exceeded  the  splendor  of  that  of  the  25th  of  January 
last,  as  that  appeared  in  this  part  of  the  sute.  The  day  had  been 
pleasant  and  warm.  About  two  P.  M.  the  temperature  was  86^, 
and  a  shower  was  collecting  rapidly  in  tlie  northwest,  which  in  the 
next  hour  and  a  half  had  been  blown  over  us  and  dissipated  with 
very  little  rain.  The  temperature  changed,  and  the  sun  shone  forth 
in  all  his  glory.  The  remainder  of  the  afternoon  was  delightful. 
The  evening  was  cool,  the  temperature  being  about  58^.  Sooa 
as  the  twilight  had  ceased,  the  aurora  was  seen  in  short  jloeculentj 
cloudlike  forms  all  across  the  northern  sky.  Soon  it  extended  quite 
round  to  the  east  and  west  points,  at  both  of  which  broad  and  bright 
arches  arose  and  extended  more  than  half  way  to  the  zenith,  while 
a  multitude  of  streamers  rose  all  round  the  northern  sky  towards  the 
saitie  point.  About  half  after  iline  the  broad  belt  of  brilliant  white 
aurora,  rising  from  both  sides  of  the  east  point,  shot  towards  the 
zenith,  near  which  it  was  met  by  a  corresponding  but  less  brilliant 
zone  of  light  from  the  west.  The  general  appearance  continued 
very  brilliant  till  ten  minutes  after  ten,  when  the  point  a  little  south 
and  east  of  the  zenith,  and  towards  which  all  the  streams  and  pillars 
were  directed,  became  a  bright  rose  red,  and  soon  sent  off  brilliant 
coruscations  in  every  direction  but  the  south,  with  distinct  flashes 
of  white  light  much  resembling  that  which  is  commonly  called  heat  ' 
lightning.  This  soon  ceased,  and  the  white  aurora  again^  appeared 
as  before.  Near  half  after  ten,  a  dark  brown  aurora  rose  in  the 
N.  W.  and  extended  upwards ;  soon  after  appeared  on  all  sides  the 
rose  red  or  deep  crimson,  rising  to  the  vertex  near  the  star  K  in  the 
constellation  Hercules,  nearly  in  a  right  line  between  Alpheus  in  . 
the  Northern  Crown  and  Lyra.  The  whole  expanse  except  the 
south  was  most  splendid.  Soon  the  flashing  from  all  sides  towards 
the  vertex  mentioned,  was  renewed  with  great  power.  Great  and 
constant  changes  in  the  color  were  occurring.  The  white  beams 
and  streams  intermingled  with  the  red,  added  to  the  splendor  of  the 
scene ;  at  length  the  brilliant  flashing  and  waving  of  the  aurora  ceased. 
The  vertex  became  clear  of  it,  except  as  it  flashed  up  in  long  and 
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broad  waves,  and  showed  itself  in  serpentine  forms  for  an  instadt  and 
then  disappeared.  Soon  however  the  whole  scene  was  repeated. 
The  vertex  retained  its  place,  as  the  constellations  moved  westward, 
and  was  now  near  ^  in  Hercules,  and  all  the  splendid  light,  beams, 
pillars,  arrows,  waving  and  flashing,  were,  if  possible,  more  splendid 
than  before.  This  was  at  eleven  o'clock.  The  colors  were  coostaot- 
ly  changing  their  hues.  From  all  the  northern,  eastern  and  western 
parts,  the  flashing  light  rose  to  the  vertex,  and  seemed  to  shoot  back 
again  as  it  came.  Often  the  light  would  flash  through  thirty  or  forty 
degrees,  disappear  within  twenty  degrees  of  the  vertex  and  reappear 
flashing  as  before,  for  the  last  ten  degrees,  as  if  it  passed  for  ten  de- 
grees behind  some  opake  substance.  The  sky  was  cloudless  for  the 
whole  time.  At  a  quarter  after  jeleven  the  red  light  disappeared, 
while  long,  arrowform,  splendid  streams  continued  to  play  for  some 
time  till  they  gradually  subsided  and  only  a  luminous  sky  remained 
for  most  of  the  night.  On  the  next  evening,  there  was  a  slight  aa- 
rora.  Whatever  of  beauty,  splendor  or  grandeur,  others  may  have 
seen  in  this  phenomenon,  no  aurora  has  ever  come  under  my  observ- 
ation of  equal  brilliancy  and  variety. 
Rochester,  July,  1837.  • 

2.  Observations  made  at  New  Haven,  and  elsewhere. 

This  very  brilliant  display  of  northern  lights  was  witnessed  as  far 
south  as  Columbus,  Ga.  (lat.  about  32^  35'  N.,  long.  85^  II'  W.) 
It  was  seen  there  for  about  half  an  hour,  commencing  at  9&.  30m. 
Many  streamers  of  a  red  color  were  observed,  but  their  altitude  is  oot 
stated.  We  have  also  observations  of  the  phenomena  from  Cleveland, 
Ohio ;  Fayettevflle,  N.  C,  and  various  places  in  Virginia,  whicfa,  so 
far  as  they  go,  substantially  agree  with  those  made  here.  At  Rich- 
mond, the  display  between  two  and  three  A.  M.  of  the  next  raomin^ 
was  distinctly  noticed  by  a  friend  who  happened  to  be  there ;  bul 
the  printed  statements  make  no  mention  of  it.  The  observations 
below  given,  were  made  by  several  persons  of  this  place,  and  are  m 
the  main  the  same  as  were  published  in  the  [New  Haven]  Daily 
Herald  of  July  6,  1837.  E.  C.  H. 

An  Auroral  display  of  unusual  variety  and  splendor  was  vritness- 
ed  in  this  city  on  the  night  of  Saturday  last,  the  first  of  July.  The 
day  was  one-of  the  warmest  of  the  season :  at  2  P.  M.,  therm.  8*^ 
Fah. ;  wind  S.  W.    Towards  the  latter  part  of  the  afteraooD,  ibric 
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clouds  arose  id  the  oorthwest  and  gave  promise  of  a  thunder  stomii 
but  about  an  hour  before  sunset  they  passed  off  to  the  northeast 
wkhout  much  rain.  At  6  P.  M.  therm.  78^,  barom.  29.67  in.| 
wind  light  from  N.  N.  W. 

At  9h.  25m.  just  before  the  departure  of  twilight)  the  northern  sky 
was  observed  to  be  faintly  illuminated  from  W.  14.  W.  to  N.  N.  £.| 
but  much  obscured  by  clouds.  It  soon  became  clear.  At  9A.  38m.| 
streamers  began  to  form  in  the  N.,  and  soon  after  in  N.  E.  and  N.  \y.f 
gradually  becoming  more  frequent  and  increasing  in  brilliancy.  At 
lOA.  30m.,  the  action  was  most  energetic,  and  the  scene  eminently 
animated  and  beautiful.  From  £.,  N.,  and  W.,  and  all  points  be^ 
tween,  streamers  shot  up  from  near  the  horizon  in  quick  successioni 
with  wonderful  celerity  and  passed  beyond  the  zenith,  while  others 
starting  from  an  altitude  of  about  30°  in  the  S.  met  the  former  about 
the  corona  in  the  constellation  Ophiuchus.  Auroral  waves  soon 
appeared^  flashing  upwards  with  great  rapidity  across  the  streamer^ 
and  rolling  up  in  wisps  and  sheets  around  the  coronal  point«  The 
color  of  the  streamers  and  waves  was  mostly  a  phosphoric  white, 
but  about  lOA.  40m.  for  a  short  time  a  6ne  rose-red  predominated. 

At  llA.  10m.  the  display  was  on  the  decline.  By  midnight  it 
became  quite  faint,  and  the  heavens  were  at  the  time  much  obscu«* 
•  red  by  clouds.  About  this  period  the  light  was  mostly  conGned  to 
the  eastern  horizon,  where  among  the  clouds  were  seen  indistinct 
columns  of  red  and  white.  About  lA.  A.M.,  (July  2d,)  the  clouds 
dispersed,  and  the  sky  became  exceedingly  clear,  and  thus  continued 
during  the  remainder  of  the  night. 

At  2A.  the  Aurora  began  to  revive,  and  soon  presented  a  speota-* 
cle  in  many  respects  surpassing  the  former.  At  2A.  10m.  an  indis^ 
tinct  arch  about  a  degree  wide^  appeared,  with  vertex  about  8P  high 
in  the  N.,  between  which  and  the  horizon,  the  sky,  although  clear^ 
seemed  to  be  covered  with  dark  vapor.  From  this  arch  arose  broad 
streamers  of  a  vivid  yellowish  white.  Some  of  the  streamers,  how* 
ever,  occasionally  started  from  points  in  the  dark  space  below  the 
arch.  About  2A.  30m.,  the  display  was  at  its  maximum.  From 
W.N.W.  to  £.|  the  sky  was  filled  with  streamers,  passing  over  head, 
and  forming  a  corona  in  the  constellation  Cygnus.  Along  these  col<* 
umns  or  streamers,  swept  upwards  immense  auroral  waves,  nearly 
unbroken  from  the  horizon  to  the  magnetic  equator.  These  col* 
lunns  remained  in  unabated  splendor  for  fifteen  minutes^  and  were 
visible  until  about  3.    At  2A.  38m.  the  arch  was  extinct,  and  the 
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streamers  were  becoming  shorter  and  less  frequent.  They  were, 
however,  for  a  long  time,  numerous  about  the  N.,  and  were  visible 
until  overpowered  by  the  superior  light  of  the  advancing  sun.  They 
were  distinctly  observed  as  late  fls  3A.  30m.,  or  about  an  hour  titer 
day  break. 

Many  observations  on  the  position  of  the  corona  were  made  dar- 
ing the  night :  those  which  are  the  most  trustworthy  are  the  fd- 
lowing,  viz. 

2A.  31m.  centre  of  corona,  alt.  75°  aS'  azim.  S.  4°  27'  E. 
39  "  «    74    55      «  3    30 

42  "  «    74    40      "  5    07 

These  positions  correspond  nearly  to  the  direction  of  the  dipping 
needle  at  this  place,  if  we  make  due  allowance  for  the  perturbations 
which  the  Aurora  may  have  occasioned,  and  for  the  difficulty  of  de- 
termining with  precision  the  central  point. 

The  horizontal  needle  was  much  disturbed.  Between  lOA.  44m. 
and  1 1  A.  it  traversed  3^  4'.  In  general,  the  north  end  of  the  needle 
was  carried  to  the  east  of  its  mean  position  at  this  place,  which  is 
now  about  N.  5^  55/  W.  After  midnight,  the  range  of  variation  did 
not  exceed  one  degree.  The  needle  was  not  observed  on  the  2d  or 
3d  inst. 

From  sunset  to  2A.  30m.  the  wind  was  from  N.  W.  and  faint  j 
after  that  time,  from  N.  N.  W.  and  somewhat  stronger.  At  11  A. 
40m.  the  dew  point  was  67°,  therm,  being  at  72°.  The  barometer 
rose  during  the  night :  at  2A.  30m.  A.  M.  (2d  inst.)  it  stood  at 
29.76,  at  6A.  29.80.     Thermometer  at  2A.  30m.  71°,  at  6A.  69°. 

It  is  worthy  of  notice,  that  on  this  occasion  there  were  two  well 
marked  and  distinct  seasons  of  greatest  brilliancy  or  fits  of  maxi-^ 
mum  intensity,  at  an  interval  of  about  four  hours.'  It  will  be  found 
on  examination  of  former  accounts,  that  this  is  a  common  feature  of 
Auroral  exhibitions  of  unusual  brilliancy,  and  that  the  Grst  fit  occurs 
within  about  an  hour  after  the  end  of  twilight*  Future  observations 
continued  during  the  entire  night,  must  determine  the  number  of 
these  seasons  and  the  interval  between  them. 

The  Aurora  appeared  on  the  night  of  Sunday,  2d  inst.  and  was 
observed  until  lA.  30m.  of  the  3d  inst.  It  was  not  very  conspicu- 
ous. At  9A.  30m.  there  appeared  a  low  dim  arch,  with  vertex  about 
5°  high,  sending  forth  occasional  streamers  to  an  altitude  not  exceed- 
ing 30°,  after  which  no  special  change  was  noticed.  ^  The  day  wa» 
clear  and  fine ;  therm,  at  2  P.  M.  78°. 
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Op  Monday  night,  dd  inst.  the  Aurora  was  again  seon.  |^t  ww 
has  conspicuous  than  on  the  2d.  The  evening  was  showery,  biU 
at  9h,  45m.  the  clouds  began  to  disperse.  The  North  was  illumi* 
ned  with  a  faint  light,  now  and  then  adorned  with  a  solitary  streamer. 
Observations  were  continued  until  near  midnight,  but  no  iocreasf 
was  seen. 

The  hours  and  minutes  above  given  are  of  apparent  time. 

A.C.C.E.J. 


Art.  XV. — On  Spontaneous  Combustion;  by  James  Mease,  M.D. 

In  my  "  Archives  of  Useful  Knowledge,"  vol.  iii.  p.  167,  I  re- 
corded three  cases  of  the  spontaneous  combustion  of  large  masses  of 
bttummous  coal  from  Virginia,  two  in  cellars,  and  a  third  under  a 
close  arch,  all  of  which  occurred  in  Philadelphia.^  A  fourth  case 
was  stated  of  one  thousand  two  hundred  chaldrons  of  coal ''  in  a  close 
compact  magazine"  in  Paris,  and  a  fifth  of  one  thousand  six  hundred 
tons  of  the  same  article  in  the  royal  ship-yard  in  Copenhagen  and  all 
consumed,  together  with  one  thousand  four  hundred  houses.  This 
happened  in  the  year  1794.t 

Bituminous  coal  has  on  other  occasions  taken  fire.  In  the  year 
1823,  October  and  November,  three  cases  occurred  of  this  in  the 
navy  yards  of  Brooklyn,  New  York,  Portsmouth,  New  Hampshire, 
imd  Washington  city.  The  coal  was  from  Virginia,  and  lay  exposed 
lo  the  air  and  rain. 

In  the  year  1828,  one  hundred  chaldrons  of  coal  which  had  been 
placed  several  weeks  before  on  wet  ground  in  Boston,  took  fire,  with 
a  volume  of  sulphurous  matter  rising  in  a  state  of  ebullition.  It  was 
iremarked  that  this  was  the  third  instance  of  the  kind  within  the  past 
year  in  that  city. 

Another  case  was  mentioned  in  the  newspapers  as  having  taken 
place  in  Ridgley's  coal-yard,  Baltimore,  some  years  since,  in  the 


♦  This  last  was  from  Dr.  Seybert's  paper  on  Spontaneous  Combustion,  in  New 
York  Medical  Repository,  Hexade  3d,  vol.  iii.  Two  similar  facts  are  given  by 
Bartholdi,  Annates  de  Chimie,  No.  144:  and  translated  in  Tilloch's  Philos.  Mag. 
vol,  xviii. 

t  In  my  additions  Jo  tlie  article  "  Inflammation,"  in  "^illich's  Domestic  Encyc, 
f  bave  given  nine  cases  of  spontaneous  combustion  from  various  causes. 
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month  of  August.  This  coal  also  was  doubtless  from  Virginia.  A 
similar  accident  has  recently  occurred  in  the  coal  yard  of  Nutter  b 
Co.,  New  York,  to  sixty  tons  of  Virginia  coal.    (July,  1837.) 

Mr.  Dupont,  the  late  extensive  manufacturer  of  gunpowder,  in- 
formed Dr.  Seybert,  that  charcoal  was  also  liable  to  spontaneous 
combustion  when  in  powder  and  piled  in  a  heap.  He  had  suffered 
loss  from  this  cause,  and  a  similar  accident  had  occurred  near  Paris. 

The  French  commissioners  charged  by  the  French  government 
to  examine  into  the  causes  of  the  explosions  of  powder  factories, 
ascertained  that  charcoal  in  the  lump,  by  attrition  took  fire.  Char- 
coal inflames  according  to  M.  Caussigni,  by  the  pressure  of  mill- 
stones, and  has  taken  fire  in  the  box  of  the  bolter,  into  which  it  bad 
been  sifted ;  the  coarse  powder  experienced  no  alteration. — Annales 
de  Cfttmic,  No.  35. 

Mr.  Sage  saw  the  roof  of  one  of  the  low  wings  of  the  mint  at  Paris 
set  on  fire  by  the  spontaneous  combustion  of  a  large  quantity  of  char- 
coal that  had  lain  in  the  garrets. 

Two  instances  of  spontaneous  combustion  took  place  in  the  pow- 
der manufactory  of  Essone,  in  the  year  eight  and  ten  of  the  French 
republic ;  the  first  in  the  box  for  sifting  the  charcoal,  and  the  sec- 
ond in  the  charcoal  repository.  Bartholdi  attributes  them  to  phos- 
phorus in  the  charcoal. 

May  not  one  or  more  of  the  conflagrations  of  powder  mills,  which 
)iave  taken  place  in  the  United  States  during  the  two  past  years, 
have  been  caused  in  this  way  ? 

Linen,  cotton,  and  woolen  cloth,  or  the  raw  materials  of  these 
fabrics  impregnated  with  flax-seed  oil,  or  paint,  or  varnish,  have  fre- 
quently proved  the  causes  of  spontaneous  inflammation. 

Several  years  since  a  piece  of  canvass,  forty  yards  in  length, 
painted  with  white  lead  and  oil,  and  exposed  to  the  sun  for  some 
hours,  was  rolled  up  and  put  under  cover.  The  next  morning  it 
was  found  smoking,  and  the  whole  except  a 'yard,  burnt  to  cinder, 
with  a  hole  through  the  bottom  of  a  wagon.  This  happened  at 
Mount  Pleasant,  Virginia.  A  large  piece  of  coarse  muslin,  thor- 
oughly oiled  for  the  purpose  of  making  covers  for  boxes,  was  left 
over  night,  folded  loosely  in  a  shed  in  a  yard  in  Market  street,  Bos- 
Ion  ;  ip  the  morning,  it  was  found  burnt  entirely  through,  and  about 
to  blaze.  (183L.) 

A  quantity  of  wooK  prepared  with  the  usual  proportion  of  oil  Ibr 
carding,  and  thrown  into  a  heap  in  the  evening,  was  found  the  nei^t 
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tnorniDg  ignited,  and  the  floor  to  a  considerable  extent  on  fire.  This 
happened  at  Hamlin  b  Bates'  factory ;  and  another  instance  occur* 
red  at  the  establishment  of  Warner  b  Whetton.*  Liamp'  oil  was 
used.  (1881.)  A  quantity  of  cotton  clothing  for  seamen's  suits,  had 
been  oiled  and  hung  up  at  Duxbury,  Massachusetts,  for  a  fi>rtnight 
to  dry,  and  were  then  taken  down,  relied  together,  and  placed  in  a 
shed ;  the  next  day  they  were  found  on  fire.    (1831.) 

The  Schr.  Hiram,  laden  with  wool,  when  on  a  voyage  from  Bil- 
boa  to  New  York,  in  March,  1825,  was  set  on  fire,  in  consequence 
of  some  linseed  oil  having  been  spilt  on  the  cabin  floor. 

Two  pounds  of  wool  greased  with  flax-seed  oil,  near  Germantown, 
Pennsylvania,  set  fire  to  the  building  next  morning.  (1818.)  The 
closet  in  which  the  paint  and  oil  were  kept  at  Boshor's  carriage 
lactory,  Richmond,  Virginia,  having  been  smeared  with  linseed  oil, 
burst  out  in  a  flame.  (1832.) 

Some  cotton  used  in  cleaning  the  cabin  of  the  ship  Birmingham, 
became  partially  filled  with  flax-seed  oil,  and  after  some  time  it  igni<- 
ted.  An  express  experiment  proved  that  cotton  thus  impregnated 
would  inflame  in  two  hours.  (New  York,  1831.) 

Cotton  rags,  while  delivering  fi'om  the  cellar  of  a  store,  24  Broad 
street.  New  York,  were  found  on  fire.  Oil  had  been  spilt  on  them. 
(June,  1834.) 

Mr.  Durant's  large  balloon,  varnished  for  the  first  time,  exposed 
to  the  sun  through  the  day,  and  rolled  up  in  the  evening,  and  de^' 
posited  upon  chairs  in  a  house  in  Jersey  City,  was  found  the  next 
morning  entirely  consumed.  The  varnish  was  composed  pf  oil,  tur- 
pentine and  caoutchouc.  (June,  1832.) 

Mr..  Atkinson  of  Ellicott's  mills  near  Baltimore,  stated  that  flax* 
seed  oil  spilt  on  [wood]  ashes  in  an  iron  kettle,  caused  the  ashes  to 
inflame  in  twenty  four  hours.  He  made  an  experiment  to  test  the 
fact,  with  success.  Mr.  Patterson,  President  of  the  United  States' 
Mint,  repeated  the  experiment  with  cold  hickory  ashes,  aqd  one 
pint  of  flax-seed  oil ;  in  forty  six  hours  after,  the  mixture  was  fairly 
ignited,  and  in  a  short  time  emitted  flame,  which  continued  upwards 
of  an  hour.  After  the  flame  had  ceased,  the  ignition  continued  tot 
eighteen  hours,  and  the  ashes  were  then  poured  out  of  the  veiseL 
(1820.) 

*  Both  at  Plalnfield,  Massachosetts.  Ample  experience  has  tanght  Eoropean 
unanafacturers  tha(  no  oil  should  be  used  for  gr^^ing  wool,  bat  that  of  rape  seed, 
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A  caattfls  rwentlf  panted  with  flax*4»eed  oil,  tad  then  dried  and 
idled  dose,  took  fire  after  being  three  hours  exposed  to  the  bud  ob 
the  deck  of  the  Schr.  Olive,  at  Trojr,  New  YoriL  (August,  1890.) 

A  piece  of  old  packing-sheet,  which  had  lain  long  about  an  oil  and 
ooior  warehouse,  and  was  besmeared  with  difierent  kinds  of  vegetable 
oils,  OQ  being  thrown  bebnid  some  casks  pretty  much  confined  6001 
the  air,  inflamed. — Edinburgh  PkU.  Jour.  vol.  vil.  p.  219. 

A  cask  of  oat  meal  left  from  May  to  August  in  a  kitchen  in  Glas- 
gow, caught  fire  and  was  totally  consumed  together  with  the  barrel 
— Thomson^ s  Anrudif  voL  xvi.  p.  390. 

A  parcel  of  hops  well  dried,  were  put  into  a  home-spun  cotton 
gown  and  placed  00  a  heap  of  cotton  seed ;  after  three  months  they 
ioiamed.  Cotton  it  was  remarked  has  iirequeotly  been  known  to 
take  fire  spontaneously  in  a  moist  and  heated  atmosphere.*— ifi/^oii, 
JV.  Carolina  paper.   (1824.) 

Certain  ochres  ground  in  flax-seed  oil,  inflamed  during  the  act  of 
tffituratioo. 

Alder  charcoal  has  taken  fire  in  the  warehouses  in  which  it  wu 
stored.*  One  of  sixty  three  casks  of  lampbladc  00  board  the  ship 
Catherine,  bound  to  India  from  England,  ignited,  but  was  discovered 
if  the  fumes  before  it  had  burst  into  a  flame. — Old  Monthly  Mag. 
Lon.y  1827,  p.  91. 

Wet  Cotton.— Tbe  ship  Earl  of  Eldon,  in  August,  1834,  was  set 
on  fire,  by  reason  of  having  shipped  cotton  in  the  rain  at  Bombay. 

A  similar  occurrence  took  place  in  1836,  on  board  a  vessel  which 
had  taken  in  cotton  at  Apalachicola,  Florida,  during  rain. 

A  piece  of  red  cedar  about  two  ounces  in  weight,  broken  in  two, 
aod  laid  upon  the  shelf  of  the  store  of  Mr.  Adam  Reigart  in  Lau- 
caster,  Pemi.  inflamed  after  two  years  had  elapsed,  in  June,  1834. 
It  was  part  of  a  tree  found  in  excavating  the  deep  cut  of  the  rail 
load,  at  the  "  Grap  in  the  Mine  Ridge,"  Lancaster  County,  thirty 
ieet  below  the  surfiioe.  The  combustion  was  proceeding  so  rapidly, 
that  the  shelf  would  have  been  in  a  few  minutes,  on  fire,  and  it  evi- 
dently commenced  in  the  interior  of  the  wood,  as  some  of  the  outer 
ftres  woe  sound. — Hazard^ $  Regi^er  of  Pennsylvania^  vol.  xiii, 

Haussman  relates  that  several  dozens  of  skeins  of  cotton,  ifyed 
xed,  and  impregnated  with  an  alkalme  solution  of  alumina,  with  ex- 

•  B.  G.  Sage.    Walker's  Archives,  vol.  iii,  p.  80. 
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teas  ot  IxMled  linseed  oil,  were  placed  on  a  straw-bottomed  dakf 
under  a  window,  and  at  midnight  they  inflamed.* 

A  heap  of  horse  manure  inflamed  in  the  month  of  May,  1882, 
at  Sharon,  in  Connecticut.  The  fire  was  two  feet  in  circumference. 
Awuriean  Journal  ofSdenu^  vol.  v,  p.  801  .f 


Abt.  XVI. — Notice  of  "^  Report  on  the  Geological  Survey  of 
the  State  of  Connecticut;  by  Prof.  Charles  Upham  Shepardi 
M.  D.,  be.  &c." — with  extracts  and  remarks,  by  the  Editor. 

In  consequence  of  a  recommendation  by  his  excellency  Gov^ 
Edwards,  the  Legislature  of  Connecticut,  in  May,  1835,  resolved—* 
that  the  Governor  be,  and  he  is  hereby  authorized  to  appoint  a  com- 
mittee of  suitable  persons  to  make  a  geological  survey  of  the  State 
of  Connecticut,  and  to  report  the  same  to  the  General  Assembly  at 
their  May  session  of  1836*  In  consequence  of  this  resolution,  the 
Governor  appointed  Dr.  James  G.  Percival  and  Prof.  Charles  V* 
Shepard  to  make  and  rpport  on  the  proposed  examination. 

These  gentlemen  having  divided  the  labor,  Mr.  Shepard  has  re- 
ported on  the  economical  mineral  resources,  and  on  the  scientific 
toineralogy  of  the  Slate. 

Dr.  Percival's  report  on  the  geology,  is,  by  permission  of  the 
legislitture,  deferred  another  year,  that  he  may  have  time  to  finbh 
his  work. 

It  IS  impossible  for  any  competent  judge  of  the  matter  to  peruse 
Mr.  Shepard's  report  without  being  convinced  that  he  has  brought 
to  the  task  all  the  industry,  perseverance,  and  science  that  were 
demanded,  and  that  he  has  been  particularly  attentive  to  the  practi- 
cal interests  of  the  community.  The  result  of  this  examination,  ad 
far  as  it  is  completed,  does  much  honor  to  those  who  recommended, 
and  to  those  who  executed  it,  and  we  shall  now  give  an  analysis  of 
the  report  of  Professor  Shepard,  with  copious  extracts,  since  the 

•  His  theory  of  this  is  as  follows :  "  In  all  cases  where  (he  oxygen  of  the  atiM^ 
pkere  is  rapidly  attracted  and  absorbed,  the  caloric,  which  serves  as  a  base  to  the 
oxygen,  giving  it  the  qaalities  of  gas,  or  elastic  properties,  is  disengaged  in  snch 
'  abundance,  that  if  the  absorbing  bodies  are  susceptible  of  taking  fire,  or  if  com* 
boitible  bodies  are  in  the  neighborhood,  a  spontaneous  inflammation  will  take 
place."— iiiM»ak5  d9  Ckimie,  Ne,  144.     TUUKk,  Vol.  18. 

t  It  appeared  subsequently,  that  this  case  of  supposed  spontaneous  combtistion 
was  the  work  of  an  incendiary;  the  communication  of  both  facts  was  from  the 
tame  peison,  a  retpectabie  phyiiciaiL«^SM9r. 
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details  are  odmerous  and  important,  and  do  not  always  admit  of 
abridgment. 

In  his  introduction,  after  giving  credit  to  those  who  hare  preceded 
him  in  examining  the  mineral  resources  of  Connecticut,  Prof.  Shep 
ard  remarks — **  I  am  far  from  entertaining  the  opinion  that  her  mis- 
eral  wealth  is  yet  fairly  laid  open  to  view.  On  the  contrary,  a 
glance  only  has  been  obtained,  but  enough  it  is  believed,  to  awaken 
fresh  zeal  and  confidence  in  relation  to  what  remains  concealed. 

^^  The  opinion  which  has  until  recently  prevailed  respectmg  the 
metallic  treasures  of  Connecticut  was  certainly  erroneous.  Her 
iron  mines  have  often  been  represented  as  fast  tending  to  exhaustion, 
and  her  iron  manufacture  as  being  attended  with  little  advantage. 
One  of  these  mines  however,  has  long  yielded  its  proprietors  a  clear 
annual  profit  of  about  five  thousand  dollars ;  while  many  liandsome 
fortunes  have  been  realized  from  the  iron  business  in  that  section  of 
the  State.  Instead  of  a  failure  in  the  supply  of  ore,  it  may  confi- 
dently be  asserted,  that  not  one  half  of  the  workable  beds  m  that 
district  are  as  yet  fairly  uncovered  ;  while  it  is  equally  true,  that  as 
soon  as  proper  economy  in  the  burning  of  charcoal  atid  the  radical 
improvement  of  the  hot  air-blast  are  introduced,  cast  iron  will  be 
afibrded  at  one  half  its  present  cost,  and  this  without  any  diminution 
of  profit  to  the  manufacturer.  An  iron  resource  also,  of  great  value, 
in  the  steel-ore  of  Roxbury,  has  hitherto  been  wholly  unappreciated. 
And  if  our  copper  region  has  not  as  yet  been  a  source  of  income  to 
the  State,  it  is  not  sUrely  because  we  are  deficient  in  this  valuable 
metal,  as  the  plainest  indications  show ;  but  for  the  reason  that  enters 
prise  and  capital  have  been  wanti|)g  to  open  these  deposits :  for 
workable  veins  of  copper,  unlike  the  other  metals,  rarely  attain  the 
surface  of  the  earth.  The  neglect  of  these  mines  however,  until 
the  present  time,  will  prove  less  a  detriment  to  the  public  wealth  from 
the  fact,  that  the  working  of  deep  mines  (in  consequence  of  the 
economy  introduced  into  the  system  of  furnishing  supplies  requisite 
to  such  undertakings,  and  the  saving  of  power  in  the  improvement 
of  the  steam  engine)  is  now  carried  on,  at  less  than  one  half  the  cost 
incurred  twenty-five  years  ago.  Cobalt,  zinc,  lead,  bismuth  and  sil- 
ver, are  also  to  be  included  on  the  list  of  metals  which  will  one  day 
augment  the  wealth  of  the  State ;  nor  are  the  indications  of  tin,  a 
metal  most  of  all  to  be  desired,  wholly  wanting,  l^thout  wbhing 
by  unauthorized  statements  to  allure  the  inconsiderate,  and  those  not 
possessed  of  the  necessary  resources,  into  a  branch  of  business  where 
the  chances  of  success  would  be  greatly  against  them,  I  still  ieel  it 
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•  duty  to  give  it  as  my  decided  coovictioD,  that  the  iron  and  copper 
mines  of  the  State  constitute  a  legitimate  object  for  the  investment 
o(  capital ;  and  that  if  the  enterprise  of  opening  these  resources  ia 
committed  to  persons  of  integrity  and  skill,  it  must  prove  eminently 
remunerative  in  its  result,  both  to  those  immediately  interested  and 
to  the  population  generally.  For  it  is  most  obvious,  that  the  work- 
ing of  rich  mines  will  not  only  react  in  a  favorable  manner  on  the 
agricultural  interest,  by  advancing  the  price  of  farming  produce,  but 
will  also  promote  the  public  prosperity  by  leading  to  the  free  circu- 
lation of  capital,  the  improvement  of  roads,  and  to  habits  of  increased 
industry  in  the  people. 

''  The  advantages  possessed  by  the  State  in  respect  to  materials 
for  architecture,  decoration  and  porcelain, — for  flagging,  quicklime 
and  cements, — ^if  on  the  whole  better  known  and  admitted  than  those 
connected  with  her  metallic  resources,  are  still  far  from  being  appre- 
ciated to  their  full  extent.  This  report  it  is  hoped  will  make  it  evi- 
dent, that  they  are  not  only  bestowed  upon  us  with  a  liberal  hand, 
but  that  they  have  their  value  greatly  enhanced  by  the  topographical 
features  and  geographical  position  of  our  territory.  The  Sound 
a^rds  a  navigation  secure  almost  as  a  river  along  the  whole  face  of 
our  southern  boundary,  while  the  Connecticut  flows  like  a  canal 
across  the  center  of  the  State,  and  smaller  streams  and  harbors 
cleave  and  indent  the  coast.  Large  and  growing  maritime  cities 
must  ^u\l  continue  to  depend  upon  us  for  the  supply  of  much  of  their 
most  valued  architectural  materials ;  ^nd  in  the  improvement  of 
harbors  and  the  construction  of  fortiBcations,  we  are  doubtless  des- 
tined to  contribute  as  largely  as  heretofore.  To  an  agricultural 
people,  the  possession  of  so  many  quarries  under  such  circumstances, 
is  peculiarly  favorable ;  surpassing  perhaps  in  direct  advantages  to 
them,  the  existence  of  mines.  For  the  working  of  these,  together 
with  the  smelting  of  ores,  are  arts  of  slow  and  difficult  acquisition, 
requiring  in  many  instances  the  investment  of  an  immense  capital, 
which,  in  the  fluctuating  successes  that  often  attend  such  operations, 
must  sometimes  remain  unproductive  for  an  entire  generation.  But 
the  working  of  a  stone  quarry  is  little  more  than  a  branch  of  agri- 
culture. A  farmer,  supplying  himself  with  a  few  additional  instru- 
ments and  materials,  may  work  his  ledges  as  well  as  his  soil,  accord- 
ing as  one  or  the  other  rewards  him  best  for  his  labor ;  or  he  may 
manage  both,  without  prejudice  to  either.  His  labor  in  each  case, 
is  alike  conducted  in  the  broad  ligb^  and  fresh  air  of  open  day. 
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''  As  it  appeared  important  to  cooDect  with  this  report  wfaitcter 
ieemed  likely  to  promote  the  future  development  of  valuable  miiie* 
rals  in  the  State,  I  have  felt  myself  called  upon  to  introduce  ooc*^ 
aional  details  respecting  the  uses  of  minerals  not  commonly  uader^ 
Moody  and  also  to  give  very  briefly  the  rules  for  detecting  and  recog* 
tttsing  such  substances.  And  as  encouragement  to  research^ »  wdl 
as  for  the  purpose  of  making  the  public  generally  acquainted  vrith 
our  resources,  I  have  included  frequent  statistical  notices  relating  to 
the  number  of  hands  employed  in  various  mines  and  quarries,  and  to 
the  amount  of  products  annually  affinded. 

**  How  far  the  results  I  am  herewith  able  to  submit  coacemiDg  the 
eootiomical  mineralogy  and  geology  of  the  State  will  be  thought 
valuable,  I  am  unable  to  predict.  I  have  however,  discharged  this 
part  of  my  duty  to  the  best  of  my  ability,  though  the  restricted  pe- 
riod allowed,  has  compelled  me  to  content  myself  in  many  instances 
with  hasty  examinations  and  brief  descriptions.  That  there  was 
room  for  the  performance  of  many  useful  services  in  aflbrding  iftfoi^ 
mation  to  individuals  in  different  parts  of  the  State  who  were  ocoi- 
pying  themselves  with  mineral  explorations,  I  am  abundantly  satis- 
fied ;  and  both  my  colleague  and  myself  have  the  satisfactioii  of 
knowing,  that  we  have  dissuaded  from  many  profitless  enterprises 
not  a  fewof  our  fellow  citizens  who  stood  in  need  of  such  adTice^ 
while  we  hope  that  we  have  been  able  also  to  furnish  suggestions  to 
others  that  will  ultimately  be  promotive  of  their  interests.  Without 
vrishing  to  speak  disrespectfully  of  a  community  which  has  never 
been  placed  second  to  any  other  in  the  Union  for  its  widely  difibsed 
intelligence  and  general  sagacity  of  character,  I  may  still  be  permitted 
to  say,  that  information  relating  to  the  mineral  kingdom  was  almost 
every  where  found  to  be  singularly  deficient.  Other  communities 
no  doubt  share  with  us  in  this  defect.  Many  persons,  not  otherwise 
wanting  in  intelligence,  were  met  with,  whose  belief  in  the  virtues  of 
the  divining  rod  was  unshaken  ;  iron-pyrites  was  often  explored  fer 
gold,  talcy  rocks  were  ground  for  plaster,  and  plumbaginous  mica- 
slate  extensively  mined  for  coal !  Most  fortunate  would  it  have  been, 
could  this  deficiency  have  been  supplied  at  an  earlier  period,  as 
h  could  not  have  failed  to  check  an  immense  expenditure  of  Mm 
which  has  been  worse  than  thrown  away ;  since  it  has  always  ope- 
rated more  or  less  to  interrupt  the  industry  of  neighborhoods,  aad  t5 
bring  into  unmerited  discredit  even  scientific  researches  conneeltd 
with  the  mineral  kingdom. 
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"A  8oieiitt6c  report,  embraeing  ootices  of  all  the  nmple  minerals 
of  the  State,  indepeDdently  of  their  relations  to  the  other  scieocen 
or  even  to  the  arts,  though  uninteresting  to  the  general  reader,  still 
seemed  to  be  demanded,  not  only  to  supply  the  wants  of  the  manj 
students  of  mineralogy  in  the  public  institutions  of  the  State  where 
the  science  is  taught,  but  also  for  the  purpose  of  indicating  with  accu- 
racy the  numerous  productions  which  still  lie  dormant  as  respects 
any  useful  applicability,  but  which  the  progress  of  the  arts  may  ere 
long  call  into  requisition.  It  may  be  added  also,  that  it  was  pre* 
sumed  the  scientific  community  generally,  were  in  the  expectation 
of  finding  in  this  report  a  summary  at  least  of  the  leading  features  of 
our  mineral  productions,  since  mineralogy  has  longer  been  cultivated 
and  taught  as  a  branch  of  education  here,  than  in  any  other  section 
of  the  country.  The  subject,  for  want  of  space,  has  necessarily  been 
treated  in  an  imperfect  manner ;  though  I  venture  to  hope,  that  inas- 
tDUch  as  many  of  the  iacts  are  new,  it  will  not  be  found  wholly  de- 
void of  interest  to  the  mineralogist.  It  was  certainly  an  unexpected 
result  to  myself,  to  be  able  to  detect  in  so  small  a  territory  as  tbaC 
of  Connecticut,  and  one  whose  strata  had  been  so  little  perforated 
by  mining  operations,  nearly  one  half  of  the  well  established  min- 
eral species  hitherto  discovered  thoughout  the  world,  and  fully  three 
i|uarters  of  all  the  elements  as  yet  made  known  to  us  by  chemical 
analysis ;  much  less  was  it  anticipated  at  the  outset,  that  it  would 
heeone  necessary,  in  the  progress  of  this  work,  to  add  several  new 
species  to  the  productioos  of  the  minend  kingdom." 

Mr.  Shepard's  labor  is  included  under  the  three  heads, 

JEconamical  Report^  Scientific  Report,  and  Descriptive  Catalogue. 

Under  the  Economical  Report,  there  are  the  following  divisions-^ 
1.  Metals,  2.  Coal,  3.  Plumbago,  4.  Oems,  5.  Polishing  and 
iOriniing  Materiab,  6.  Soapstone  and  Potstone,  7.  Materials  for 
AlcaUne  md  Earthy  Salts,  9.  Materials  for  Bricks,  Pottery^ 
Porcelain  and  Glass,  9.  Fire-stones,  10.  Fluxes,  11.  Quick4ime 
and  Water^cement,  12.  Stone-Paints,  13.  Decolorizing  carhop' 
nceaus  siate,  14.  Materials  for  ArchUecture  and  Decoration,  I& 
Materials  for  Flagging,  Tiling  and  Pacing,  16.  AEneral  Sjprings^ 
n.  Materi^isfor  Agriculture. 

The  State  possesses  many  good  deposits  of  iron  ore. 

Of  Magnetic  Ore — ^there  is  a  powerful  bed  at  New  Preston,  on 
land  of  Alvan  Brown — ^in  the  Buck  Mountain,  on  the  Ho«isatonie 
river — ^in  Reading,  on  land  of  Mr.  Gregory. 
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Magnetic  iron  is  found  also  at  Judson's  quarrji  Newtown — is 
Winchester,  &c. 

Magnetic  iron  sand  is  found  on  the  sea  board,  from  New  HaTcn 
quite  to  Stonington  Point,  and  even  beyond,  upon  the  Rhode  Island 
coast.  It  is  derived  from  the  rocks  that  border  the  Sound,  and  at 
Seldon's  Point,  in  Hadlyroe,  it  is  found  in  place  in  granite,  consti- 
tuting sometimes  one-fourth  or  one-third  part  of  the  rock. 

Hematite  in  all  its  varietieSy  and  6ogf  iron  ore,  are  found  in  roanj 
parts  of  the  State.  They  contain  from  one-half  to  four-fifths  tbdr 
weight  of  peroxide  of  iron. 

''  The  fibrous  brown  hematite,  compact  hematite,  and  the  ocbrey 
mixtures  of  the  two,,  are  generally  confined  to  primitive  rocks,  as 
gneiss  and  mica-slate.  They  afibrd  materials  for  very  large  iron- 
works in  many  countries,  and  are  universally  regarded  as  the  best 
ores  for  yielding  a  malleable  iron,  and  for  being  easily  <;onverted 
into  steel.  Although  these  ores  (which  may  be  referred  to  under 
the  general  name  of  hematite)  are  confined  to  a  limited  district  of  the 
State,  they  nevertheless'  appear  to  constitute  its  richest  metallic  re- 
source. The  towns  in  which  they  exist  are  Salisbury,  Sharon,  and 
Kent;  and  the  principal  deposits  hitherto  explored,  are  those  of  the 
^<  Ore-hill,"  Salisbury, — the  Indian  pond  ore-bed,  Sharon,— and  the 
Kent  ore-bed.  The  two  first  form  beds  in  mica-slate ;  the  last  in  a 
micaceous  gneiss  and  quartz-rock.  At  Sharon  and  Salisbury,  the 
ore  is  disposed  in  vast  beds  with  a  stratification  every  where  obvious, 
and  perfectly  conformable  to  that  of  the  adjoining  mica-slate.  It  b 
moreover,  free  from  secondary  aggregates.  At  Kent  on  the  con- 
trary, the  order  of  arrangement  is  less  visible  in  the  bed,  which  at 
first  view  appears  to  be  a  confused  accumulation  of  broken,  decom- 
posing (and  in  some  instances  re-cemented)  rock,  at  the  foot  of  a 
high  ledge. 

<<  The  Ore-hill  mine  of  Salisbury,  is  by  far  the  most  important  of 
these  deposits.  It  is  situated  tibout  two  miles  west  of  the  Furnace- 
pond,  and  covers  an  area  of  several  acres,  forming  the  southeastern 
slope  of  a  slight  elevation  of  land.  It  is  worked  like  a  quarry,  open 
to  the  sky.  The  entire  surface  of  the  slope  is  destitute  of  vegeta- 
tion, and  every  where  excavated  by  diggings  and  pits." 

<'  The  ore  is  reduced  in  high  furnaces,  and  yields  on  an  average 
from  forty  to  fifty  per  cent,  of  pig-iron.  This  is  principally  con- 
verted into  bar-iron  at  the  furnaces  where  produced,  or  at  the  forges 
in  Winsted  and  Canaan,  and  is  there  manufactured  into  bar-iron  for 
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musket  aEid  rifle-barrels,  and  for  common  uses  for  the  blacksmith ; 
anchors,  axle-trees,  iron-bars  and  tires  for  wheels,  irons  for  grist  and 
saw-mills,  shafts  for  steam-engines  and  manufactures  of  all  kinds ; 
large  screws  for  clothiers,  paper-makers,  and  for  pressing  bales  of . 
cottoa  and  hay.  The  best  Salisbury  iron  has  obtained  a  decided 
jMreference  over  all  other  iron,  either  foreign  or  domestic,  for  the  con- 
struction of  musket  and  rifle-barrels. 

**  The  Kent  bed  was  formerly  considered  as  a  very  important  de- 
posit of  ore.  It  supplied  several  extensive  forge  establishments  for 
a  great  number  of  years  with  ore  of  an  excellent  quality ;  bat  partly* 
in  consequence  of  the  unskillful  and  improvident  manner  in  which 
the  original  workings  were  conducted,  and  partly  from  the  limited 
extent  and  peculiar  situation  of  the>bed,  it  has  now  sunk  into  almost 
total  neglect.  It  is  situated  on  the  western  declivity  of  a  low  moun- 
tain, near  its  base.  In  length  the  mountain  is  about  three  miles,  and 
in  height  two  hundred  feet.  Its  length  corresponds  with  the  edges 
of  stratification  in  the  vicinity,  which  do  not  difier  essentially  from 
north  by  east. 

"  At  present  the  workmen  are  directing  their  attention  to  a  more 
recent  opening,  situated  seventy  or  eighty  rods  north  of  the  old 
mine,  on  the  same  slope  and  at  the  same  elevation  afbove  the  valley. 
It  has  been  worked  more  or  less  for  a  period  of  thirty  years.  Until 
lately,  the  ore  was  obtained  exclusively  by  burrows ;  but  they  have 
DOW  formed  a  deep  drain,  open  to  the  air  as  at  the  old  bed,  and  from 
the  sides  of  this  drain  they  carry  in  burrows,  where  the  workmen 
operate  to  advantage  during  the  winter. 

The  following  is  an  approximation  to  the  annual  yield  of  furnaces 
in  cast-iron  in  this  section  of  the  State : — 

The  ore  from  N.  Y.  The  ore  from  Conn. 

*^  Housatonic  manufacturing  co.,    500  tons. 
Macedonia  furnace  co.,        -         850    ^^ 
Kent  furnace  co.,  -         600    " 

Sharon  valley-furnace,         -  -  -  800  tons* 

Raumaug  iron  co.,  -  500    ^' 

Chapinville,  -  -  -  -  400    " 

Canfield  b  Robbins,  -  -  -  400    '' 

Cornwall  iron  co.,  -  -  .  500    " 

Cornwall-bridge  iron  co.,      -  -  -  looo    " 

Limerock  furnace,  ...  400    « 

Mt.  Riga,  -      .      -  -  -  500    " 

2450  4000'* 
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About  900  tons  of  ore  go  umaaUj  from  the  Stfifbary  beds  to  die 
Aocnun  iron  works,  and  dQO  tons  of  tfaoKent  orearecoosiiiiiediieer 
the  ore  bed. 

Tbe  annual  produce  of  cast  iron  from  the  hematite  of  the  Sctte, 
may  therefore  be  estimated  at  4500  tons. 

Mr.  Sbepard  has  the  following  valuable  remarks  and  citatioDS  on 
the  subject  of  the  manufacture  of  iron. 

*^  In  tbe  fabrication  of  cast-iron  it  must  be  obvious,  that  a  certain 
temperature  is  necessary  to  secure  the  favorable  working  oi  tbe  fur* 
naee.  If  this  is  not  reached,  all  the  stock  added,  is  (in  the  language 
of  tbe  furnace-men)  **  cut  to  pieces"  without  any  reduction  of  the 
metal.  The  manner  in  which  the  hot-blast  secures  the  beat  required, 
b  at  once  understood  if  we  reflect  upon  the  ascertained  fact,  that  in 
a  furnace  whose  charges  of  stock  amount  to  two  tons  jper  hour,  the 
weight  of  air  driven  in,  is  six  tons  for  the  same  time.  The  diftr- 
ence  between  the  admission  of  this  prodigious  weight  of  air  at  60P 
and  600^  is  most  apparent,  especially  when  it  is  considered  that  it 
enters  the  hottest  part  of  the  furnace.  In  both  cases,  the  efiect  it 
produces  to  support  combustion  is  tbe  same ;  in  the  latter,  however, 
it  does  not  rob  the  combustion  of  tbe  heat  it  produce«.  But  beibvt 
quoting  the  verification  of  the  rationale  given,  and  which  experienoa 
bas  fiimished,  it  is  proper  to  allude  to  the  method  by  which  the  air 
ii  heated,  and  to  state  how  it  is  forced  into  the  furnace.  A  nunAer 
of  arrangements  have  been  adopted  in  Scotland  for  beating  tbe  air, 
but  no  one  in  particular  seems  hitherto  to  have  proved  itself  superior 
to  the  rest.  In  general,  the  method  mfty  be  described  to  consist,  in 
maintaining  at  a  red  heat,  the  cast-iron  tubes  through  which  the  air 
from  the  blowing  apparatus  to  the  furnace  b  conveyed.  But  as  tbe 
temperature  of  the  furnace  near  the  nozzles  becomes  so  much  ele- 
vated, it  is  necessary  in  order  to  prevent  the  melting  of  the  cast-iron 
lining  to  employ  the  water-tweer ;  which  consists  of  an  iron  "linrog, 
cast  hollow  instead  of  solid,  so  as  to  contain  water  within,  which  b 
admitted  by  means  of  one  pipe,  and  allowed  to  escape  by  another 
as  it  becomes  heated.  It  thus  becomes  practicable  to  lute  up  tbe 
space  between  the  blowpipe  nozzle  and  the  tweers,  whereby  all  kns 
of  air  is  prevented,  and  the  bellowing  noise  formerly  produced  com- 
pletely suppressed. 

<'  To  exhibit  in  a  satisfactory  point  of  view  the  operatbn  o[  thb 
arrangement,  the  results  obtained  at  the  Clyde  iron-works,  in  Scot- 
land, may  be  instanced. 
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^  *  During  the  first  six  months  of  the  year  1833,  when  all  these 
Ganges  had  be^  fully  brought  into  operation,  one  ton  of  cast-iroo 
was  made  by  means  of  2  tons  5^  cwt.  of  coal,  which  had  not  pre^ 
Tiously  to  be  converted  into  ooke.  Adding  to  this  8  cwt.  of  eoal 
fer  heating,  we  have  S  tons  13^  cwt.  of  coal  required  to  make  a  ton 
of  iron ;  whereas  in  1829,  when  the  cold  blast  was  in  operatkm,  8 
tons  1^  cwt.  of  coal  had  to  be  used.  This  being  almost  exactly 
three  times  as  much,  we  have  from  the  change  of  the  cold  Uast  to 
the  hot,  combined  with  the  use  of  coal  instead  of  coke,  three  ti$ne$ 
m  wiKh  inm  made  from  any  given  weight  of  splint  coal. 

^' '  During  the  three  successive  periods  that  have  been  specified^ 
the  same  blowing  apparatus  was  in  use ;  and  not  the  least  remark-* 
able  effect  of  Mr.  Neilson's  invention  has  been  the  increased  effi* 
eacy  of  a  given  quantity  of  air  in  the  production  of  iron.  The 
Ibmaces  of  Clyde  iron-works,  which  were  at  first  three,  have  been 
nioreased  to  four,  and  the  blast  machinery  being  still  the  same,  the 
following  were  the  successive  weekly  products  of  iron  during  tb« 
periods  already  named,  and  the  successive  weekly  consumpt  of  fuel 
put  in  the  furnace,  apart  from  what  was  used  in  heating  the  Uast :-« 

Tons.  Tods.  Tom. 

In  1839,   from  3  furnaces,    111  Iron,  from  403   Cpke,  from  888   CoaL 

1830,      "     3       "           162  "       "  376       "       «      836      " 

1833,      "     4       «           345  "                                      "       564      « 

<<  <  Comparing  the  product  of  1829  with  the  product  of  1833,  it 
will  be  observed  that  the  blast,  in  consequence  of  being  heated,  has 
reduced  more  than  double  the  quantity  of  iron.  The  fuel  consumed 
m  these  two  periods,  we  cannot  compare ;  since  in  the  former,  coke 
was  burned,  and  in  the  latter,  coal.  But  on  comparing  the  consumpt 
of  coke  in  the  years  18529  and  1830,  we  find  that  although  the  pro* 
duct  of  iron  in  the  latter  period  was  increased,  yet  the  consumpt  of 
eoke  was  rather  diminished.  Hence  the  increased  efficacy  of  the 
blast  appears  to  be  not  greater  than  was  to  be  expected,  fiY)m  the 
diminished  fuel  that  had  become  necessary  to  smelt  a  given  quantity 
of  iron.  On  the  whole  then,  the  application  of  the  hot  blast  has 
caused  the  same  fiiel  to  reduce  three  times  as  much  iron  as  before, 
and  the  same  blast  twice  as  much  as  before.  The  proportion  of 
the  flux  required  to  reduce  a  given  weight  of  the  ore  has  also 
been  diminished.' 

**  ^  In  Scotland,  Mr.  Neilson's  invention  has  been  extensively 
applied  to  the  making  of  cast-iron,  insomuch  that  there  is  only  one 
Scotch  iron-work  where  the  invention  is  not  in  use ;  and  in  that 
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work,  apparatus  is. under  construction  to  put  tbe  invention  into  ofe^ 
ration.''— (On  the  application  of  the  Hot  Blasty  in  the  manufac- 
ture of  Cast  Iron^  by  Thomas  Clark,  M.  D.,  Professor  of  Chem- 
istry in  IMarishai  College,  Aberdeen.  Transactions  of  tbe  Royal 
Society  of  Edinburgh,  Vol.  xiii,  p.  373.)  For  additional  detaib 
respecting  tbis  improvement,  see  a  treatise  '  on  tbe  use  of  bot  air  in 
tbe  iron-works  of  England  and  Scotland,  translated  from  a  report 
made  to  tbe  Director  General  of  mines  in  France,  by  M.  Dutrenot, 
in  1834.    London.    Murray.     1836.'"* 

Bog  ore  is  ahmdanty  and  bas  long  been  wrought  in  tbe  State, 
particularly  in  tbe  central  and  eastern  parts. 

Tbe  iron  works  of  Stafford  produce  350  tons  of  cast  iron  annu* 
ally — but  a  part  of  tbe  iron  comes  from  Massachusetts. 

Spathic  iron. — Of  this  ore,  there  is  a  great  deposit  at  Roxbury, 
near  New  Milford.  This  ore  consists  of  more  than  half  protoxide 
of  iron,  and  the  rest  is  carbonic  acid  with  a  little  manganese,  lime 
and  magnesia. 

Tbis  mine  was  wrought,  many  years  ago,  for  silver,  and  then  deep 
and  expensive  excavations  were  made,  of  tbe  origin  of  which  Mr. 
Shepard  bas  given  an  interesting  account.  This  ore  is  usually 
called  tbe  steel  ore,  because  it  affords  steel  directly  from  tbe  bar 
without  cementation,  and  its  nature  bas  in  this  case  been  repeatedly 
verified  of  late  years  by  tbe  fabrication  of  cutting  instruments  from  it. 

Iron  pyrites  are  found  in  many  parts  of  the  State,  and  tbe  mag- 
netic variety  in  abundance  in  the  towns  of  Trumbull,  New  Fairfield, 
and  Litchfield ;  in  the  latter  town,  it  is  particularly  abundant.  It  is 
easily  converted  into  copperas,  but  as  yet  there  is  no  manufactoiy 
shnitar  to  that  which  is  so  well  known  at  Stratford  in  Vermont,  IS 
miles  west  of  Dartmouth  College. 

Copper, — Most  of  the  ores  of  copper  are  found  in  Connecticut ; 
and  there  have  been  many  exportations,  particularly  in  the  early 
part  of  the  late  'century. 

A  mass  of  native  oopper,  weighing  nearly  100  pounds,  was  found 
a  few  miles  from  New  Haven,  many  years  ago ;  and  more  recently 
(about  20  years  ago)  near  Wallingford,  one  weighing  6  pounds, 
which  is  in  tbe  cabinet  of  Yale  College,  and  it  has  been  discovered 
repeatedly  in  Farmington.  The  excavations  formerly  used  as  a 
State  Prison,  in  Granby,  were  made  a  century  ago,  in  digging  for 

*  The  greater  part  of  the  extracts  commencing  at  the  top  of  the  preceding  page, 
was  printed  in  Vol.  xxxi,  at  p.  181  of  this  Journal,  but  we  allow  them  to  stand  here 
again  for  the  sake  of  the  connexion. 
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copper,  and  sioce  the  removal  of  the  convicts  to  Wethersfield,  this 
mine  has  been  wrought  again. 

'*  The  following  is  the  report  of  Mr.  John  B.  Jenkins  of  Swan- 
sea, Wales,  of  his  trial  made  in  1830,  upon  four.parcels  of  the  ore :— *- 


cwt 

qr». 

Ibi.                       per  cent                 cwt 

qn.    Ita 

No.  1,    wt.    4 

1 

17    produce    13^    metal    0 

2    5 

2,             4 

2 

4                   12^                0 

2    2 

3,             4 

1 

4                    4|                0 

0  21 

4,             4 

2 

24                   10}                0 

1  26 

17    3    21  1     2  26 

"  *  The  quality  of  the  copper  in  each  parcel  is  very  much  the 
same,  and  may  be  said  to  be  of  the  -average  quality  of  English  cop- 
per ;  but  their  smelting  qualities  are  below  the  average,  being  rather 
refractory.  The  expense  of  smelting  the  above  ores,  per  ton  of  21 
cwt.  will  be  for  No.  1,  £2  11  9;  No.  2,  £299;  No.3,£l  188; 
No.  4,  £2  8  0,  exclusive  of  all  custom  house  charges.  The  ores, 
if  there  were  any  quantity  of  them  now  for  sale,  would  bring  the 
following  prices,  viz : — 

At  the  present  rate  of  exchange,  $44  84 

40  10 
14  08 
35  88 


"'No. 

.1, 

about  £9 

9  6 

2, 

8 

9  6 

3, 

2  19  6 

4, 

7 

96 

Average,         £7    2  0  $33  60 

** '  These  are  the  prices  as  near  as  I  can  judge  of  them,  or  as 
much  as  a  smelter  could  now  give  for  them  at  Swansea,  the  miners 
to  pay  freight  to  this  place,  and  all  expenses  of  ware-housing,  sam- 
pling, be.  be' 

^*  In  order  to  show  the  richness  of  these  ores  when  compared  with 
those  of  Cornwall,  the  following  statement  of  the  produce  of  the 
English  mines  for  three  years,  is  subjoined  from  the  same  docu- 

Total  value. 

£532,108  0  0 
537,621  0  0 
410,936  0  0 

Variegated  copper  ore,  in  rich  veins,  has  been  uncovered  by  6* 
W.  Bartholomew,  in  Bristol ;  the  veins  are  in  a  granitic  rock  and  in 
place,  and  it  is  suggested  by  Mr.  Shepard,  that  the  copper  found  in 
the  red  sandstone  and  in  the  trap  of  Connecticut,  may  have  resulted 
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meat." 

Ye.™. 

Tons  of  ore. 

Tons  of  cop. 

Rate  p.  c. 

Value  per  ton. 

1813 

79,984 

6,607 

7tV 

£6  13  0 

,   1816 

82,442 

6,968 

8 

6  10  5 

1817 

73,727 

6,608 

8tV 

6  116 
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frcHD  tb9  breakiog  op  of  a  regular  fimnatioo  oi  copper  in  tb^ 
tive. 

Copper  ore  is  found  in  Hamden  and  Cheshire,  near  New  Ha- 
Teni  as  well  as  in  many  other  places.  In  addition  to  the  fcuas 
which  have  been  ennmerated,  we  may  mention  vitreous  copper, 
yellow  copper  pyrites,  and  the  green  and  blue  carbonates.  For 
many  details  relative  to  the  indications  of  copper  in  Connecticiiti 
we  must  refer  to  the  report  itself. 

Lead. — ^The  number  of  places  where  lead  has  been  found  is  very 
considerable,  and  mines  have  been  wrought  at  Middletown,  WiltoOy. 
&c.  Some  very  rich  specimens  were  brought,  a  few  years  since,  to 
Yale  College,  from  Brookfield,  but  they  appear  not  to  have  belonged 
to  a  continuous  vein.  Lane's  mine,  in  Monroe,  is  worthy  of  com- 
memoration, 00  account  of  the  large  proportion  of  silver-^from  3  to 
.3.5  per  cent,  of  the  metallic  lead ;  this  ore  is  not  hitherto  abundant, 
but  the  mine  has  been  merely  opened,  and  not  wrought  deeper  than 
a  few  feet.  Since  the  proportion  of  silver  is  so  large,  this  deport 
of  argentiferous  galena  ou^t  to  be  explored. 

Zinc. — ^Blende,  or  the  sulphuret  of  zinc,  is  found  in  various  places, 
and  calamine  (the  carbonate)  ro  small  quantity  at  Brookfield;  cad- 
mia,  an  oxide  of  zinc,  sublimes  in  the  iron  furnaces  of  SaKsbury. 

Native  Bismuth  is  found  at  Monroe. 

Arsenic — in  the  form  of  arsenical  iron,  (mispickel)  exists  at  Derby, 
Monroe,  Chatham,  Wilton,  he. 

Cobalt  and  Nickel  are  found  at  Chatham. 

Molybdenum  in  Haddam. 

Titanium — in  Monroe,  Plymouth,  Granby,  North  Greenwich, 
and  Middletown. 

Uranium,  in  the  feldspar  quarry,  Middletown. 

''  Columbium. — ^The  State  of  Connecticut  furnished  the  first  sam- 
ple of  this  ore  to  science ;  and  in  consequence  of  its  American  origin 
it  received  in  England  the  name  of  columbite,  and  the  new  metal  it 
was  found  to  contain,  that  of  columbium. 

''  The  china-stone  quarry  at  Middletown  has  fiimished  the 
most  extraordinary  specimens  of  columbife  yet  described  ui  tbe 
world.  A  single  group  of  crystals  obtained  at  this  place  weighed 
fourteen  pounds.*  It  occurs  in  crystals  disseminated  tbroogb  tbe 
feldspar,  many  of  which  are  very  remarkable,  not  only  for  their 
g^e,  but  for  their  perfection  of  form.     It  is  also  found  in  amali 

♦  See  this  Jonrnal,  Vol.  xxx,  p.  887. 
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fsmtmky  It  lUdi^m,  in  the  granite-veia  wbieh  eootaiDs  the  chr78o<^ 
beiyl. 

^  The  first  sample  was  sent  by  Gov.  Winthaop  to  Sir  Hahs 
Sloarc,  aod  was  deposited  with  the  collection  of  this  gentlemao  in 
the  British  museum,  where  it  was  examined  by  Mr.  Hatchett,  and 
afterwards  by  Dr.  Wollaston.  The  specimen  was  supposed  to 
hare  been  found  near  New  London,  which  was  the  residence  of 
Got.  Winthrop  ;  but  as  the  ore  has  not  been  re-discovered  in  that 
vicinity,  it  is  more  probable  that  it  was  obtained  from  the  region  of 
MMdletown." 

TiMgsten  is  found  at  Monroe — both  the  wolfram,  ferruginous 
tungsten,  and  the  calcareous,  besides  the  free  oxide,  which  was  there 
first  identified.* 

Ceo/. — Connecticut  being  mainly  a  country  of  primary  rocks,  and 
iodordingly,  in  three  quarters  at  least  of  our  territory, — in  all  but 
the  secondary  region  of  the  valley  of  the  Connecticut,  and  the  lim« 
ited  basin  of  Woodbury  and  Southbury, — the  existence  of  coal  is  as 
certainly  denied  as  that  of  rock  salt  in  the  same  district. 

**  The  great  central  valley  of  the  Connecticut  abounds  in  a  con* 
glooierate-rock,  obviously  composed  of  fragments  derived  from  the 
comi|;uous  primitive ;  nor  is  it  wholly  wanting  in  bituminous  shales 
«d  dark  eokired  sandstone-slates,  which  are  the  more  immediate 
attealdants  of  coal  deposits.  Still  these  have  not  yet  been  (bund 
dolieetively  arranged  in  that  order  of  alternation,  and  penetrated  and 
interieived  by  vegetable  remains  and  argillaceous  iron-ore,  circum- 
stanees  which  are  at  least  requisite  to  constitute  safe  indications  for 
boring.  The  hopes  that  have  been  entertained  have  been  founded 
dUetfy  on  bituminous  shale  and  Ihnestone,  black  fissile  slate,  and 
thttt  interrupted  seams  and  grains  of  indurated  bitumen  in  sandstone 
and  amygdaloid. 

*^  Impressions  of  plants  are  of  very  rare  occurrence  at  the  places 
where  excavations  have  been  made,  and  in  many  instances  altogether 
watting.  A  cupriferous  sandstone-slate  in  Sufiield  at  Enfield  falls, 
oeeasionaUy  embraces  compressed  stems,  apparently  of  calamitas, 
wbieb  are  converted  into  brown  coal.  Similar  remains  were 
notieed  at  Southington,  in  one  of  the  quarries  of  hydraulic  lime. 
The  obal-digging  in  Durham  also  affi>rded  some  obscure  vegetable 
impressions.  The  coal  from  these  plants  bums  with  a  feeble  flame 
mi  a  disagreeable  peat-like  odor.     That  found  in  trap  at  Far- 

*  See  Vol.  iVj  pp.  53  and  187  of  this  Joaraal. 
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nungtODy  Soutbburjr,  and  at  Rocky  Hill,  Hartford,  igaites  tikmij, 
and  bums  without  flame  or  odor :  it  is  therefore,  rather  referable 
to  aothracite  tfaao  to  bitumiDous  coal.  The  coaly  matter,  oc- 
curring in  seams  with  crystals  of  dolomite  io  marly  shale  at  Berlie, 
and  io  the  bituminous  shales  of  Southbury,  is  compact  bitumen.  la 
many  instances  when  freshly  taken  from  the  quarry  it  is  semi-fluid, 
or  only  so  much  inspissated  as  to  form  what  is  called  the  elastic 
bitumen,  or  mineral-caoutchouc.  It  bums  with  a  white  flame  and 
much  smoke." 

''  Plumbago. — A  plumbago-mine  was  worked  to  some  extent, 
seventy  or  eighty  years  ago,  in  the  northwest  comer  of  Ashford,  on 
liind  then  owned  by  Mr.  Adonijah  Backus.  It  had  been  pre- 
viously opened,  but  at  what  period  is  not  now  known.  At  the  time 
here  mentioned  however,  a  number  of  tons  of  plumbago  were  ob- 
tained. The  mine  was  worked  in  the  mknner  of  a  quarry,  and  an 
excavation  made  of  considerable  extent.  This  is  now  completely 
filled  up  with  stones,  which  have  been  carted  thither  from  the  con- 
tiguous fields  ;  a  road  also  passes  quite  across  oue  end  of  the  trench. 
The  rock  of  the  vicinity  is  gneiss,  analogous  to  that  embracing  the 
plumbago  at  Sturbridge,  which  is  about  six  miles  in  a  nortbtmsteriy 
direction  from  this  place.  And  such  is  the  conformity  of  this  direc- 
tion with  that  of  the  stratification  of  the  gneiss,  as  almost  to  justify 
the  opinion,  that  the  Ashford  and  the  Sturbridge  deposits  of  pluoH 
bago  have  a  connexion  with  each  other.  This  suggestion  is  the 
more  probable  from  the  fact,  that  the  gneiss  rock  is  similar  at  both 
places,  and  contains  scales  of  tbe  mineral  in  question  at  several  inter^ 
merdiate  points." 

A  number  of  persons  from  Colchester,  in  1813,  from  the  loose 
materials  thrown  out  eighty  years  ago,  obtained  in  a  short  time  a 
wagon-load  of  plumbago. 

"  Another  depository  of  plumbago  is  in  the  western  part  of  Corn- 
wall, on  a  mountain  nearly  three  hundred  feet  high,  and  situated 
directly  upon  the  eastern  bank  of  the  Housatoqic  river.  It  is  the 
propehy  of  Mr.  Gideon  P.  Panoman.  The  rock  is  gneiss,  and 
wherever  it  comes  into  view  on  its  western  slope,  this  mineral  may 
be  detected  as  eptering  more  or  less  into  its  composition, — some- 
times in  large  proportion,  forming  a  plumbaginous  gneiss.  A  trendi 
bas  been  excavated  at  an  elevation  of  about  one  hundred  and  fifty 
feet  above  the  river,  nearly  six  feet  wide  and  twenty  long,  into  a 
rock  containing  large  lamins  of  plumbago." 
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•  fifemt.— 3l]Mur  at  Monroe  in  profusion  in  a  vein  of  floor  t^par— 
Bttfioeroos  crystals — some  beautiful,  but  often  large  and  coarse. 

Sapphire  at  Litchfield — chrysoberyl  at  Haddam— emeralds  and 
beryls  at  Haddam — tourmaline  at  Monroe,  Haddam,  be.  Zircon  at 
at  Haddam  and  Middletown — garnet3  in  many  places— agates  in 
East  Ha?en,  Southbury,  Farmington — corundum  in  Litchfield. 

•  '^  Soapttone. — ^Tfae  rock  referred  to  under  this  name  in  Greenwich, 
Slaawich,  Litchfield,  New  Hartford,  Wilton  and  Coiebrook,  is  en- 
tirely composed  of  asbestifbrm  tremolite,  and  might  with  great  pro- 
priety  be  called  asbestus-rock,  since  in  some  of  these  places  it  forms 
extensive  beds.  All  attemps  to  quarry  and  to  split  it,  must  be  attended 
with  so  much  difficulty,  that  it  can  never  come  into  competition  witb 
genuine  soapstone.  Rudely  shaped  blocks  of  it  are  used  to  some 
extent  in  fiimaces,  in  the  chimneys  of  smiths  and  for  common  chim- 
ney-backs. 

"  A  soapstone  better  entitled  to  the  name,  though  not  of  the  best 
quality,  exists  in  Somers,  where  it  has  been  quarried  for  many  years. 
The  quarry  is  on  the  eastern  side  of  Durfee  mountain,  about  one 
hundred  and  fifty  feet  above  its  base.  It  occurs  with  talc-slate  io 
intarstratified  masses  in  homblendic  gneiss.  It  abounds  too  much  in 
tremolite  crysuls,  and  grains  of  magnetic-iron,  to  admit  of  the  most 
valued  applications  of  this  substance  as  a  fire-stone ;  besides  it  is- 
injured  by  possessing  too  shistose  a  texture.  The  uses  to  which  it 
has  been  applied  are,  for  hearth  and  grave-stones,  and  for  jambs* 
At  present  however,  it  is  but  little  worked. 

'*  The  chlorite  of  Newtown  is  well  adapted  to  the  manufacture 
of  ink-stands  and  similar  articles,  and  has  already  been  employed  to 
some  extent  for  this  purpose.  The  true  soapstone  or  steatite  b 
found  at  Bartholomew's  factory  in  Bristol,  and  at  two  phces  farther 
south,  where  it  exists  in  a  limited  formation  of  homblendic  serpen- 
tine, forming  coatings  and  veins.  It  possesses  all  the  requisites  for 
the  purposes  above  described  as  pertaining  to  this  substance,  and  it 
bas  already  attracted  the  notice  of  taildrs,  who  have  found  it  pos- 
sessed of  the  same  properties  as  tha  French  chalk  of  the  shops.'' 

The  best  soapstone  in  New  England  is  obtained  from  Orford  and 
Franoistowo,  N.  H.,  also  near  Bellows'  Falk,  Vermont,  and  from 
Middiefield,  Mass. 

"  ITie  materiab  for  the  fabrication  of  bricks  are  every  where 
abfmdaniy  and  of  the  best  quality,  throughout  the  secondary  region 
of  the  State."    In  New  Milford  there  is  a  bed  of  porcelain  clay 
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proeeadnig  from  the  deoompositioo  of  grtnitei  oovering  aefwal  i 
It  forms  an  excellent  material  for  small  fumaoesi  and  lor  bwig  w^ 
tbracite  stoves ;  the  Bre-'bricks  made  from  it  are  nearly  equal  to  ibdae 
of  Stourbridge,  England,  and  cost  about  two-thirds  as  muck  Poret^ 
lain  clay  is  found  also  in  Sherman,  Kent,  Cornwall,  Granby,  kt. 

The  feldspar  quarry,  below  Middletown,  affords  inexhaustible  aad 
excelknt  materials  for  the  manufisK^ture  of  porcelain.  Seren  hun- 
dred tons  were  delivered  at  Middletown  last  year,  of  which  600  toBi 
were  shipped  to  Liverpool,  and  100  to  the  porcelain  maoufiu>tory 
at  Jersey  City. 

Siliceous  sand  of  excellent  quality  for  the  manu&cture  of  §Imbj 
is  ibund  in  Middlebury. 

Firt'Sttmet. — Quartzy  graywackes,  micaceous  gneiss,  nnoaHelalt^ 
and  steatitic  or  asbestus-rocks,  are  often  employed  as  fire-etooai* 
Quartz  rock  and  micaceous  quartz  rock  are  used  for  the  same  par- 
pose.  A  rock  of  the  latter  kind  used  at  Stafibrd  ^*  b  airaagml  in 
lamins  of  such  thinness,  that  it  requires  at  least  fifty  repetitions  ot 
them  to  form  an  inch.  Each  layer  is  completely  coated  with  an 
rimost  unbroken  film  of  white-mica.  The  rock  cleaves  with  the 
utmost  iacility,  and  perfectly  strait.  The  layers  of  quartz, 
over,  are  made  up  of  slightly  cohering,, transparent  grains,  in  i 
quence  of  which  structure  the  rock  is  a  very  weak  one,  and  may  be 
broken  with  a  slight  force  even  in  slabs  of  considerable  thickness, 
and  it  may  be  cut  and  dressed  on  the  edges  with  much  more  lability 
than  the  softest  sandstone.  It  occurs  at  the  quarry  in  strata  ncail/ 
vertical ;  and  is  shaped  into  blocks  two  feet  square  on  the  bcotdest 
fiiee,  by  sixteen  inches  thick.  In  this  condition  it  sells  fi>r  sixteee 
dollars  per  ton.  The  demand  for  the  stone  at  present  is  saffideat 
to  affi>rd  constant  employment  to  two  quarrymen«  The  blocks  aiiA- 
ply  require  to  be  so  arranged  in  furnaces  as  to  have  their  edges  per- 
pendicular to  the  surface  of  melted  metal.  Some  of  these  fire-stoaes 
at  the  furnace  in  Stafford,  after  they  had  been  subjected  to  this  use, 
were  observed  to  have  undergone  a  semi-iiision  only,  even  where 
they  had  been  exposed  to  the  most  intense  heat.  The  silica  on  the 
exterior  of  each  siliceous  lamina  had  apparently  been  adequate  to 
tbe  saturation  of  the  earthy  bases  contained  in  the  mica,,  leaving  the 
centre  unafiected ;  while  the  glass  produced,  had  on  the  whole  been 
sufficient  to  convert  the  stone  from  a  friable,  into  a  doaely  af^nti- 
nated  mass.  Those  fragments  and  masses  of  the  rock  not  adapted 
to  use  ia  furnaces  are  reduced  to  sand,  and  employed  to  some  estaot 
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wA  lime,  ki  the  prtpanitioii  of  a  bandsome  finlah  tog  the 
waBa  of  iQooia." 

'  l%u»f  • — ^The  minerajs  generally  used  are  limestone,  ^piartx,  and 
AuQff  spaTi  and  magnetic  pyrites. 

Sikx  coanbiaei  with  the  bases  and  forms  silicates  as  tbey  are 


^mUk  lAmt  and  Water  Cewtent. — ^The  State  abounds  whb  ma* 
(eiiab  for  these  most  useful  compositions ;  much  of  the  Kmestone  if 
■Hgnesietty  which  answers  well  for  the  purposes  of  the  arts,  and 
ilthougli  said  to  be  injurious  as  a  manure,  Mr.  Bakewell  asserts  that 
k  is  only  necessary  to  employ  it  in  smaller  quantity.  In  pure  lime- 
sliNM,  ^the  carbonate  of  lime  is  present  in  a  proportion  not  lower  * 
than  eigfaty-ive  percent.,  the  remainder  consisting  of  magnesia,  alu- 
mina, the  oxides  of  hron  and  manganese,  and  of  silica.  The  mag- 
nemn  Kme  is  the  product  of  rocks  in  which  carbonate  of  magnesia 
is  assooialed  with  the  carbonate  of  lime  in  a  proportion,  between 
fifteen  and  forty-five  per  cent.  HydrauUc  lime  is  derivedfrom  rooks 
eoataining  between  ten  and  thirty  per  cent,  of  clay,  (a  mixture  of 
silica  and  alumina  in  nearly  equal  proportions.)  These  varieties  . 
are  essentially  different  from  each  other.  The  two  first  are  dike 
adapted  to  atmospheric  uses ;  the  last,  as  its  name  signifies,  to  suba* 
foeoaa  applicatioasi — having  the  extraordinary  property  of  harden^ 
isg  under  water. 

^  Pure  lifloestone  as  weQ  as  dolomite,  is  extremely  scarce  through^ 
out  the  whole  eastern  half  of  the  State.  It  is  probable  that  the  bed 
of  dolomite  in  North  StoningUm  may  be  found  extendmg  itself  for  a 
ftw  miles,  both  in  a  northerly  and  southerly  direction  from  Goer's 
kiln,  but  beyond  this  no  indications  of  limestone  appear  except  ia 
the  mica-fllate  of  Bolton  mountain.  At  the  notch  in  Bolton,  several 
thin  beds  of  pure  limestone  make  their  appearance,  and  the  same 
strata  occur  again  nearly  two  miles  north  in  the  flagging-stone  quarry 
in  Vernon.  The  overiie  of  the  flagging-stone  here,  for  a  thickness 
of  Uiirty  feet,  chiefly  consists  of  a  calcareous  mica-slate,  in  sobm 
layers  sufficiently  rich  in  carbonate  of  lime  to  be  burnt  for  agrioiil- 
tund  purposes,  if  not  for  the  iiibrication  of  mortar.  The  same  sinir 
turn  is  no  doubt  continuous  through  the  range,  and  in  some  part  of 
il  may  be  still  richer  m  lime.    . 

'*  The  western  part  of  the  State  on  the  other  hand,  is  in  general 
weU  supplied  with  the  varieties  of  calcareous  rocks,  althoii^  the 
dolomitic  kind  greatly  prevails.  Still  even  within  the  dolomite,  il  is 
believed  that  extensive  beds  of  pure  limestone  exist.'' 
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Sione  Paints. — ^Tbese  are  made  fitun  soapstone  at  Chreenwidiy 
^here  fifty  tons  were  ground  in  1835.  Serpentioe  and  sulpfaale  of 
barytes  are  also  used. 

Architectural  Materials. — "  The  building  stone  of  Cknuieeticttt, 
both  ornamental  and  common,  constitute  one  of  the  most  valuable 
resources  of  the  State,  whether  considered  as  affording  a  supfdy  to 
its  own  wants,  or  materials  for  exportation.  The  principal  kinds  at 
present  in  use  are  granite  (the  term  being  used  in  its  widest  sense,) 
gneiss,  sandstone,  marble,  sandstone-conglomerate  and  trap.  Tim 
two  last  naentioned  are  employed  only  as  a  common  building  materiaU 

*^  The  ornamental  granite  found  in  the  State  presents  numerous 
Farieties ;  in  treating  of  which,  it  will  be  convenient  to  refer  them  to 
several  general  types  under  distinct  names.  1.  Chray  granite.  2. 
White  granite.  3.  Flesh  colored  granite.  4.  Red  granite.  5. 
Epiiotic  granite.  6.  Porphyritic  granite.  Green  porphyritie 
granite  Oray  porphyrttic  granite.  7.  Chloritic  granite.  8. 
Sienitic  granite.  The  gray  granite  is  the  most  abundant  and  the 
roost  usefiU.  A  beautiful  granite  of  this  kind  is  wrought  at  Water- 
ford. 

^'  Mine-hill  in  Roxbury  has  been  much  resorted  to,  for  a  more  sfaia- 
tose  and  lighter  colored  granite  (strictly  gneiss)  than  that  just  deecn* 
bed.  It  is  easily  obtained  in  very  large  tabular  blocks,  and  might 
with  as  much  propriety  be  embraced  under  flagging  stones,  as  it  is 
employed  for  paving  as  well  as  for  building  stone.  Its  leading  use, 
however,,  is  for  underpinning  and  for  stepping  stones.  At  present,  it 
employs  but  two  or  three  hands.  A  similar  use  is  made  of  the  WQ- 
limantic  quarry  and  of  several  others.  The  quarries  in  Greenwidi 
afibrd  several  light  colored  varieties  of  gray  granite,  but  are  wrought 
almost  exclusively  as  a  common  building  stone,  and  are  taken  in 
large  quantities  to  New  York  city. 

<<  Other  localities  deserving  to  be  indicated  as  likely  to  furnish  val- 
uable deposits  of  this  stone,  are  the  following :  Stonington,  Crrotoo, 
the  country  between  Norwalk  and  Darien,  North  Fairfield,  north 
part  of  Wilton',  region  in  vicinity  of  Torringford  and  WolcottriUe^ 
Winstedj  western  part  of  New  Milford,  Canada  village  ((SosheQ,) 
Warren,  Marlborough,  and  Voluntown. 

"  There  is  but  one  quarry  of  the  white  granite  which  is  wrought  at 
present.  It  is  in  Plymouth,  near  the  woolen  manufactory  of  Mr. 
HsNBT  Terrt.  The  bed  is  extensive,  forming  apparently  the  west- 
em  side  of  a  biU,  which  is  above  a  mile  long,  though  concealed  ta  m 
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eoBsiderabte  extent  bj  soil.  It  is  the  most  beautiftil  graAite  in  the 
State  \  nor  is  it  sarpossed  in,  whiteness  and  transparency  of  noateria! 
hy  any  granite  in  the  country.  The  distance  from  tvater-comimi* 
moation  alone  prevents  it  from  being  a  source  of  great  vakie  to  the 
proprietors." 

The  number  of  quarries  of  beautifii]  granite  is  so  great  that  w0 
cannot  quote  them,  but  must  refer  to  the  original  report. 

White  marble  is  extensively  quarried  for  architecture  at  New  Pret» 
lOD ;  the  average  yield  of  the  quarries  here  is  seven  to  eight  thoa« 
sand  dollars  for  the  rough  stone,  and  neariy  as  much  more  for  pre^ 
paring  it  in  the  neighboring  shops. 

Sanditane  is  more  extensively  used  than  all  other  materials  deri< 
▼ed  from  rocks.  This  rock  is  often  soft  when  taken  from  the  ground 
but  hardens  in  the  air,  and  its  neariy  horisontal  stratiBcation  make 
k  very  easy  to  remove  it  from  the  quarry. 

**  It  is  unnecessary  to  enter  into  details  respecting  the  sandstomi 
quarries  of  the  Connecticut  valley.  There  is  scarcely  a  neighbor' 
bood  not  affording  this  valuable  material  in  sufficient  quantity  for  ita 
own  demand ;  while  the  great  quarry  at  Chatham  which  employs 
two  hundred  men,  furnishes  blocks  to  all  the  maritime  cities  in  the 
United  States.  Its  very  great  facilities  for  supplying,  added  to  its 
contiguity  to  the  river,  give  it  an  advantage  in  shipping  this  stonoi 
which  it  is  doubtful  whether  any  other  quarry  in  the  country  wili 
•ver  be  found  to  possess.  As  a  very  peculiar  variety  on  account  of 
its  color,  the  quarry  at  Wapping  (East  Windsor,)  is  entitled  to  men« 
tion.  The  sandstone  here  is  of  a  bright  and  uniform  brick^red. 
.  **  The  most  interesting  deposit  of  sandstone  for  ornamental  archi« 
teeture  yet  developed  in  the  State,  is  situated  in  North  Haven,  at  the 
east  end  of  Mount  Carmel,  on  the  middle  road  between  New  Haveil 
and  Hartford. 

^'  Upon  the  common  building  materials  of  the  State  it  may  be  re« 
naiked)  that  we  have  but  few  rocks  unfit  for  cheap  and  ordinary  ^ 
structures.  If  we  except  mica*slate,  argillite,  talcose  and  chlorite* 
ilate}  the  more  fissile  shales  and  marly  slate  of  the  secondary,  all  the 
acbers  are  more  or  less  employed.  Trap  is  most  used  in  the  valley 
of  the  Connecticut,  and  is  not  surpassed  for  strength  and  inaltera« 
bility  by  any  other  stone.  It  is  frequently  quarried  without  the  aid 
of  gunpowder,  the  seams  of  the  rock  presenting  natural  divisions. 

'<  Common  building  stone  is  quarried  at  several  places  in  the  State^ 
fer  exportation.    It  is  generally  spoken  of  as  foundatioiMtonei  or 
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as  fort  or  blook-stoDe.  Large  quantities  are  shipped  from  the  qaai^ 
ries  situated  immediately  oo  the  banks  of  the  Connecticut  and  the 
Tbamesy  to  be  employed  in  New  York  and  in  the  public  works  along 
the  coast.  The  quarries  on  the  east  side  of  the  river  at  Haddaoft 
are  particularly  engaged  in  this  business,  and  employ  forty  or  fifty 
nen.  Lord's  quarry  in  Lyme  is  well  located  for  affording  this 
kind  of  stone.  In  1832  and  1833  it  employed  upwards  of  thirty 
bands,  being  then  engaged  in  furnishing  stone  for  the  constnictioQ  of 
oanaUlocks  in  New  Jersey.  The  stone  for  the  foundation-woik  of 
the  Merchants'  Exchange  in  New  York  was  supplied  during  the 
last  season  from  this  quarry. 

'^  Chapmaic's  quarry  of  granitic-gneiss  on  the  east  side  of  the 
Thames  in  Groton,  a  few  miles  above  New  London,  is  also  ezteiH 
sively  engaged  in  furnishing  block-stone.  Twelve  bands  were  em- 
ployed here  last  summer.  The  stone  is  quarried  at  an  expense  of 
twelve  cents  the  foot,  and  its  freight  to  New  York  costs  from  six  to 
eight  cents.  A  quarry  for  similar  stone  on  the  opposite  of  the  river 
in  Waterford,  was  worked  five  years  ago  to  furnish  stone  for  the 
public  works  at  Pensacola.  Common  building  stone  is  exteosivdy 
quarried  also  at  Greenwich,  both  for  the  construction  of  public  works 
and  for  ordinary  building  in  the  city  of  New  York.'' 

The  verd  antique  marble  of  Milford  is  a  beautifol  ornamental 
stone  of  inexhaustible  variety.  It  is  not  fitted  for  outside  deooratioo, 
because  its  fine  colors  become  dull  in  the  weather,  but  within  doon 
they  are  permanent.  It  is  true  that  all  the  marUe  obtiuned  at  Mfl- 
ford  is  not  verd  antique ;  but  we  cannot  agree  to  confine  it  within 
the  narrow  limits  drawn  by  Mr.  Shepard,  as  we  are  sure  it  is  not  so 
limited  in  the  fine  tables,  vases,  be.  seen  in  Europe,  and  sometioMS 
in  this  country. 

Stoned  for  Flagging,  Tilings  fyc. — '^  The  flagging-stone  of  tbm 
State  is  referable  to  the  following  rocks, — gneiss,  micaceous  quarta- 
rock,  mioa*sIate,  and  sandstone  slate ;  and  together  constitute  a 
resource  fully  equal  to  its  building-materials.  The  quarries  of  gneiss 
on  the  Connecticut  river  rank  very  high  in  importance,  not  only  on 
account  of  the  intrinsic  excellence  they  possess,  but  from  their  proxi* 
mity  to  the  river.  They  are  situated  at  Middletown,  at  Chatham,  at 
Haddam  on  both  sides  of  the  river,  and  also  at  Chester,  Hadlyme 
and  Esset ;  and  they  are  remarkable  for  the  uniformity  of  their 
character  in  every  place  where  they  are  explored  in  these  towns, 
as  well  as  further  southwest  in  Madison,  where  extensive  quarries 
also  exist.    It  is  difficult  to  ascertain  the  number  of  hands  employed 
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in  quarryiDg  this  rock  ;  but  from  such  facto  as  could  be  collected^  it 
is  believed  that  they  ordhiarily  fall  but  little  below  6ve  hundred. 
The  properties^of  the  gneiss  are  in  a  measure  peculiar :  at  least,  no 
rock  precisely  resembles  it  in  any  part  of  the  State.  Ito  leading 
peculiarities  depend  upon  its  black  mica  and  transparent  grains  c^ 
albite.  These  are  arranged  in  thin,  strait,  and  parallel  layers,  giving 
to  surfaces  produced  by  cross-fracture  a  banded  appearance  of  blacks 
and  gray ;  while  the  surfaces  resulting  from  cleavage  are  almost 
black.  Both  the  mica  and  the  albite  |)08se8s  high  degrees  of  lustre, 
which  impart  to  the  rock  a  very  brilliant  effect,— rendering  fresh 
slaba  of  it  almost  insupportable  to  the^  eyes,  in  a  strong  light  of  the 
son.  The  cleavages  do  not  take  place^  with  the  greatest  freedom, 
and  can  rarely  be  effected,  so  as  to  divide  the  rock  into  slabs  of  less 
than  six  inches  in  thickness.*  They  are  particulariy  prone  to  occur 
where  the  mica  is  most  abundant,  and  this  in'  general  is  contiguous 
to  those  layers  of  albite  which  are  made  up  of  ^arger  individuals 
than  the  average  size.  The  rock  contains  very  little  quartz.  Horn- 
blende is  occasionally  present,  which  is  of  a  black  color,  highly 
crystalline,  and  brilliant  in  ito  lustre.  The  process  of  quarrying 
appears  to  be  conducted  with  the  greater  facility,  from  the  highly 
inclined  position  of  the  strata.  Slabs  of  any  dimensions  are  easily 
procured.  Ito  great  use  seems  to  be  for  flag  and  curb-stones,  though 
it  is  also  employed  extensively  in  the  construction  of  wharves, 
bridges,  breakwaters  and  fortifications,  for  which  purposes  ito  strength 
sind  inalterability  render  it  very  desirable.  It  is  likewise  used  for 
underpinning  stones,  and  for  posto  to  gateways  and  fences  which  in 
some  instances  are  covered  by  wood.  As  it  is  a  material  of  great 
importance  in  paving,  it  is  sought  for  in  all  the  large  cities,  being 
extensively  used  in  Boston,  New  York  and  Philadelphia,  and  of  late 
has  been  introduced  into  Charleston  and  New  Orleans,  where  it  is 
likely  to  prove  highly  important  in  the  paving  improvemento  recently 
Giommenced  in  these  cities.  It  may  well  be  doubted  whether  any 
material  will  be  brought  to  light  in  the  country,  better  adapted  either 
in  quality  or  local  situation  than  the  gneiss  of  the  Connecticut  river, 
Ibr  sat'isfjring  these  demands. 

.  '^  In  the  northwestern  part  of  Lebanon,  a  little  east  of  what  is 
called  Hearth-stone  hill,  a  very  valuable  flagging  is  quarried.  It 
oonsisto  of  a  feldspathic  gneiss.    It  is  very  thinly  stratified,  strait 

- — • '       '  ■    » 

•"Mwaj  of  the  flagging  stones  sold  in  New  Haven  are  not  more  iban  one,  two  or 
tbree  inches  thick,  and  come,  we  believe,  from  Haddaro.— Ed. 
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•nd  twilj  sepcnblo.  Much  of  it  consists  almoiC  wboliy  of  ieUsptr. 
Flags  are  quarried  here  of  great  sise  and  any  desirable  degree  of 
Ibioneas ;  and  although  the  transportation  by  land  to  market  (to 
Norwich)  is  above  fifteen  milesi  they  are  yet  aflbrded  so  low  as  to 
compete  with  the  Bolton  stone." 

<<  Next  in  importance  to  the  gneiss,  the  mica»slate  of  Bolton  moos* 
tain  deserves  to  be  noticed  as  a  flagging-stone*  No  material  of  HA 
species  has  yet  been  discovered  in  the  United  States  or  elsewbeie, 
capable  of  being  compared  with  thb  invaluable  stone.  Slabs  five 
iaet  by  eight,  and  even  larger,  are  furnished  by  these  quarries,  whose 
surfaces  are  as  true  and  smooth,  as  any  granite  or  sandstone  could  ba 
rendered  by  the  nicest  process  of  dressing,  and  yet  with  a  thicluiesa 
not  above  six  or  eight  inches.  The  rock  derives  its  color  from  |bo 
■lioay  which  is  of  a  silver  gray.  It  is  so  abundant  that  its  cleavage 
surfaces  exhibit  no  other  mineral,  and  iu  lustre  is  no  less  brilUam 
than  that  of  the  Haddam  gneiss.  The  stratification  of  the  rock  is 
extremely  uniform  and  always  thin,  sometimes  apparently  ooaBistiQg 
of  upwards  of  an  hundred  thicknesses  of  mica  in  one  inch.  The 
kyers  interposed  between  the  mica  in  one  variety  of  the  rock,  coosisl 
of  an  aggregate  of  grains  of  quartz,  feldspar  and  garnet ;  but  eaeb 
so  small  as  to  require  a  microscope  for  detection.  The  use  for  which 
this  stone  is  especially  fitted  is  for  sideWwalks,  market<-houses,  cellars, 
pod  foot*paths  generally  about  houses,  as  well  as  for  water-gutters* 
Its  strength  is  inadequate  to  the  support  of  carriage^wheels.  It 
should,  therefore,  in  the  paving  of  streets,  be  employed  aloog  with 
ibe  Connecticut  river  gneissj  whose  firmness  admirably  fits  it  Sot 
ibot^paths  across  streets  and  for  curb-stones.  The  quarries  exteed 
for  two  miles  along  the  Bolton  mountain.  The  stratum  which  afibrds 
the  flagging«stone  is  from  fifteen  to  twenty  feet  in  thickness ;  and  ct 
Ibis  the  upper  part,  to  the  depth  of  six  feet  is  of  inferior  value, 
affording  only  a  small  proportion  of  flagging-stone.  Above  this  stie* 
turn  is  an  overiie  of  neariy  forty  feet,  of  dark,  gray  micaceous  lisM* 
fltoqe  or  ealcareous  mica-slate. 

^*  The  strata  dip  westeriy  from  S5  to  30^.  The  thin  stratum  be* 
cween  the  gametiferous  mica-slate  and  flagging-variety  is  called  tlM 
dianuMidHreef  by  the  workmen,  on  account  of  the  rhomboidal  firag* 
eseou  into  which  it  separates.  The  labor  of  quarrying  the  flaggmf* 
ftooe  is  very  coosiderabla.  The  superincumbent  strata  require  to 
be  removed  as  fast  as  the  workmen  advance  in  the  removal  of  the 
|sggiog*stone«    Thus,  they  are  obliged  to  reject  more  than  two> 
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timda  of  tlie  stone  in  working  tbe  qaany ;  this  stone  is  sold  ioHtft* 
lord  at  from  (m  to  twelve  cents  the  square  foot." 

**  Tbe  quarries  of  Killinglj  have  but  receotly  been  opened ;  tod 
altboiigh  highly  promising  in  thmr  cbaracter^  are  coroparati?^  but 
little  known  to  the  public  at  large*  The  stone  is  altogether  pecuUaf 
in  its  character*  It  is  the  mic«^eous  quartz-rock,  consisting  almoel 
excliisivelj  d*  the  species  quartz.  The  mica  present  is  nearly  un« 
difltingaishabley  and  would  quite  escape  ordinary  observation  but  for 
its  hair-brown  color.  It  is  most  obvious  on  the  cleavage-surfrceS| 
where  it  is  seen  collected  together  into  clouded  patches ;  but  so 
small  is  its  quantity  on  the  whole,  that  it  seems  almost  inadequate 
to  account  for  the  free  and  strait  cleavages  by  which  the  rock  sepa« 
cotes,  and  yet  no  other  cause  can  be  adduced  for  their  productkm. 
The  mica  sometimes  has  a  yellowish  tinge,  in  which  case  we  hmrm 
a  rock  so  exactly  identical  in  structure  and  appearance  with  tbe 
avanturine  of  Spain  that  samples  of  it  are  well  worthy  of  being 
sybroitted  to  the  wheel  of  the  lapidary.  The  cleavages  occur  at 
distances,  of  from  half  an  inch  to  four  and  six  inches  apart,  and 
seem  perfectly  parallel  often  for  ten  or  fifteen  feet  in  each  directioB* 
The  surfaces  of  the  slabs  are  as  smooth  and  even,  as  those  of  the 
best  moulded  tiles.  In  strength,  it  is  not  inferior  to  any  other  flag^ 
giog-stone,  if  we  except  perhaps  the  hornblende-slate.  It  is  not 
liable  to  disintegration  from  exposure  to  the  weather,  or  from  immer^ 
•ion  m  water.  In  these  respects  it  surpasses  in  value  the  more  on- 
caceoitt  slates.  Judging  from  weather-beaten  masses  of  the  tockf 
it  grows  whiter  on  exposure ;  an  effect  resulting  from  the  loss  of  tbe 
brown  mica,  which  is  more  abundant  on  the  cleavage  surfaces  than 
through  the  general  mass  of  the  stone. 

^<  The  uses  to  which  this  flagging-stone  may  be  applied  are  nume* 
reus,  and  many  pf  them  quite  new.  As  a  paving  for  side-walks  it 
must  be  pre-eminently  valuable,  not  only  on  account  of  tbe  rise  of 
the  slabs  and  their  smoothness,  but  from  the  hardness  of  the  roatd» 
fiaU  The  friction  to  which  it  will  be  subjected  in  this  sitnation 
cannot  it  would  seem,  make  the  slightest  impression  upon  it ;  for  its 
hardness  is  superior  to  that  of  the  6rmest  and  most  imperishaUe 
granite.  For  this  j^son,  flag-stones  from  this  rock  which  hava 
been  kmg  in  ose  will  not  require  to  be  roughened  up.  with  the  chisel, 
as  is  the  case  with'  some  of  the  softer  mica-slates.  In  the  paving  of 
ikHNvyards,  warehouses  and  cellars,  its  value  is  equally  obvious,  it 
l3Emst  surpass  all  othejr  materials  also,  for  lining  drains,  water-sluices 
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and  ciiials ;  tnd  it  is  eren  possible  dmt  it  intjr  proFi  useful  in  tfie 
roofing  of  small  buildings.  It  is  a  fortunate  circumstance  that  die 
supply  of  this  stone  is  unlimited,  and  that  it  is  fitvoraUj  situated  in 
the  quarries  for  working.  Excellent  stone,  essentially  of  thb  kind, 
has  been  obtained  at  various  places  on  one  and  the  same  range,  for 
sereral  miles  in  extent.  The  most  important  opening  made  at  pre- 
sent however,  is  that  of  Bollks  and  Ttler*  It  is  about  three 
hundred  and  fifty  feet  long,  fifty  feet  wide  (of  uncovered  rode),  and 
twenty-five  above  a  narrow,  valley  separating  it  irom  a  higher  ledge 
on  the  west.  The  direction  of  the  strata  is  north  by  east,  and  the  tfip 
northwesterly  40  or  45^.  The  rock  is  almost  without  cross-eeams, 
which  renders  the  quarrying  somewhat  diflkult.  Those  which  do 
occur,  are  from  tea  to  thirty  feet  apart,  and  have  a  direction  north- 
west  by  west.  The  rock  is  singularly  striated  in  the  direction  of  the 
edges  of  stratification.  The  average  thickness  of  the  layers  is  be- 
tween two  and  four  inches." 

Slate  for  tiling  exists  in  the  Woodbridge  hills  near  New  Haven, 
and  was  formeriy  quarried ;  it  is  firm  and  does  not  exfoliate,  and  tt 
easily  pierced  by  a  nail. 

EsDceUent  paving  stones  are  found  on  the  sea  shores— often  inland 
and  upon  the  river  banks,  and  the  trap  regions  abound  with  them. 

The^neral  springs  of  Connecticut  are  almost  universally  mild 
ehalybeates— carbonate  of  iron  being  suspended  by  carbonic  acid 
gas.  **  The  most  important  are  those  of  Stafiford.  Ample  aocom- 
nsodations  here  exist  for  invalids,  and  during  the  warm  season  they 
are  a  favorite  resort.  No  perceptible  escape  of  gas  from  the  water 
is  observed.  The  sides  of  the  reservoir  are  lined  with  a  thick  fioe- 
eulent  precipitate  of  the  oxide  of  iron,  occasioned  by  the  decompo- 
sition of  the  carbonate  of  iron  from  the  access  of  air.''  It  is  a  mis- 
take that  some  of  these  springs  are  sulphureous :  firom  examin^ioo 
on  the  spot  we  know  that  they  do  not  tarnish  muriate  of  bismuth 
or  acetate  of  lead.* 

The  8(n1s  of  Connecticut  are  such  as  might  be  expected  fiom 
the  nature  of  its  rocks,  and  are  generally  deficient  in  the  important 
ingredient  of  lime.  Lime  may  doubtless  be  used  with  advantage, 
and  Mr.  Sbepard  informs  us  that  Mr.  Piatt,  of  Danbury,  is  about 
preparing  it  for  farmers.  We  much  doubt  however  the  valtcUty  of 
the  caution  as  to  the  use  of  the  magnesian  limestone,  {novided  the 
quantity  be  diminished  or  be  mixed  with  other  manuring  materials. 

♦  Editor. 
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The  rich  mark  of  the  Chesapeake  and  its  confluent  rivers  are 
now  beginning  to  be  introduced  into  the  port  of  New  Haren  as  a 
BiaQure  to  be  transported  by  the  Faraiington  canal  into  tbe  interior. 
It  remains  to  be  seen  whether  the  price  and  efficacy  will  sustain  tbe 
vndertaking.  If  this  material  should  enable  us  to  restore  the  culture 
of  wheat  it  would  be  a  very  invportant  advantage.* 

The  Scientific  Report  scarcely  admits  of  analysis  or  condensation^ 
It  presents  a  rich  variety  of  minerals — natives  of  the  small  territory 
of  Connecticut,  scarcely  one  hundred  miles  by  sixty.  Its  fluor  spar, 
feldspar^  andalusitCi  cbrysoberyli  topaz,  emerald,  tungsten^  colum«  ^ 
iHte,  native  copper,  be.  are  among  its  mineral  attractions,  and  Mr« 
Shepard  has  well  set  ibrth  the  claims  of  the  State  to  tbe  considera«- 
tioQ  of  mineralogists.  No  man  is  better  acquainted  with  American 
local  mineralogy.  We  cannot  however  but  regret  that  he  has  in  hie 
scientific  report  rendered  the  dryness  and  repulsiveness  of  mineralo- 
gioal  language  doubly  difficult  and  disagreeable,  by  introducing  the 
uncouth  names  of  the  school  of  Vienntt. 

What  advantage  is  gained  by  extending  the  term  baryte,  or  mica, 
•r  pyrites,  heretofore  perfectly  definite,  to  many  substances  besides 
those  to  which  they  were  formeriy  applied  with  so  much  felicity  ? 
add  what  advantage  do  we  gain  by  such  words  as  Atelene-Picros* 
mine  for  Serpentine,  Kouphone-Spar  for  Prebnite,  Erutbrone-Ore 
for  Sphene,  Malacone-Metal  for  Bismuth  and  Copper,  Sclerone- 
Metal  for  Native-Iron,  Enithleucone-Pyrites  for  Copper^Nickel  and 
Mispickel,  Polypoione-Glance  for  Galena,  &c.  be.  ?  Happily, 
however,  his  descriptive  catalogue,  in  which  he  has  judiciously 
placed  the  old  familiar  names  in  front,  and  ordered  these  foreign 
auxiliaries  into  the  rear — especially  when  aid^ed  by  the  specimens 
themselves,  well  selected,  arranged,  and  preserved  as  they  are,  wiU 
redeem  the  eSeci  of  this  strange  nomenclature,  and  his  work  will 
stand  as  a  lasting  and  honoraUe  monument  to  his  industry,  skill, 
science,  zeal  and  fidelity  in  accomplishing  an  arduous  and  responsi- 
ble labor,  for  which  he  deserves  the  gratitude,  not  only  of  all  the 
citizens  of  Connecticut,  but  of  all  lovers  of  science  and  of  sound 
improvement  in  the  great  interests  of  society ;  and  Gov.  Edwards 
will  be  remembered  with  haaat  as  tbe  patron  of  this  survey,  when 
tbe  party  distinctions  of  the  times,  and  all  whose  ephemeral  fiune  * 
depends  upon  them,  shall  have  passed  into  eternal  oblivion. 

*  We  are  glad  to  observe  during  a  recent  tour,  that  there  are  nomerons  fiae 
fiekU  of  wheat  in  New  Hampshire,  and  we  are  assured  (here  are  many  more  in 
MMUkt.^SepUmber  21, 1837.>— Ed. 
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An.  XyU.—On  ike  Siting  Stan  of  At^u$i  9A  and  IM, 
1887 ;  ami  on  tht  PtobabiHiy  of  the  Annual  Oecmrenee  of  m 
Meteoric  Shower  in  Auguit;  by  Edw4BD  C.  Hbbbick. 

The  ioTestigatioo  of  the  causes  of  tbe  lamioooB  meUois  eaHail 
ekooting  stars,  is  a  matter  of  great  and  increasiDg  interest ;  and  it  is 
therefore  important  to  collect  and  place  on  record,  every  partidriar 
•f  consequence  regarding  the  unu^ial  display  of  these  bodies  wit^ 
nessed  on  tbe  night  of  Wednesdiay,  Augu^  9th|  1837.  Tlie  few 
fects  here  given  are  in  addition  to  those  stated  in  tbe  int«fes&^ 
conunimication  of  Mr.  Schaefier,  (p.  133  of  this  No.,)  in  wbicb 
article  are  contained  the  only  definite  observations  of  this  phenooH 
MOD,  which  have  come  to  my  knowledge. 

Between  9  and  10  P.  M.  of  the  evening  above  mentionedi  I  noti* 
oed  in  tbe  northeastern  quarter  of  tbe  heavens,  (that  being  the  only 
portion  visible  at  my  station,)  from  twelve  to  fifteen  shooting  stars  of 
uncommon  brilliancy,  most  of  which  left  trains  of  considerable  extent. 
Tbe  moon  was  about  two  hours  high  in  the  west  at  the  time,  and 
doubtless  ccnicealed  some  of  inferior  lustre.  No  attempt  was  made  to 
ascertain  tbe  radiating  point  of  the  meteors,  but  I  noticed  that  maoj 
of  them  proceeded  in  a  southwestern  direction  from  a  region  in  the 
northeast.  My  observations  ceased  at  ten  o'clock.  From  persoes 
who  were  abroad  after  midnight,  it  appears  that  from  about  1  A.  M. 
until  tbe  morning  light,  the  meteors  were  numerous  and  briHiant, 
and  attracted  the  notice  of  many  who  commonly  give  no  heed  to 
celestial  appearances.  I  have  no  data  for  estimating  the  number 
seen  during  tbe  night;  but  there  can  be  no  doubt  that  it  fer  exceeded 
the  amount  commonly  visible  during  tbe  like  period  of  time.  It  is 
no  less  doubtful  that  the  display  was  greatly  inferior  to  the  evei^me- 
morable  spectacle  x>f  the  night  of  the  12th  of  November,  1833* 

Over  what  extent  of  country  this  phenomenon  was  seen,  we  have 
not  at  present  the  means  of  determining.  The  whole  amoiiBt  of 
information  concerning  it  which  has  hitherto  reached  us  from  a  dis« 
lance  is  very  Fimited.  It  is  earnestly  to  be  desired  that  all  who  have 
in  their  possession  any  accurate  observations  upon  it  should  give 
them  to  the  public.  It  was  seen  as  far  south  as  Macon,  Cra.,  (ht. 
8S^  5V  N.,  long.  73^  44^  W.,)  as  appears  by  the  following  article, 
quoted  from  tbe  Messenger  of  the  17th  August,  through  the  (New 
Haven)  Daily  Herald  of  September  4th. 
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**Shootiing  iSbiri.--Oo  Wednesday  night  the  9thy  t  considerable 
disj^y  of  this  kind  took  place  in  the  heavens*  For  several  hours 
fitxn  one  to  a  dozen  could  be  constantly  seen  shooting  towards  every 
point  of  the  compass  at  various  angles^  and  often  horizontally*  In 
many  cases  they  were  very  near  the  earth,  representing  a  mere 
spark,  and  shooting  with  great  velocity,  and  again  they  were  in  ap- 
pearance equal  to  stars  of  the  largest  magnitude,  leaving  a  long 
train  after  them,  which  was  sometimes  visible  for  two  minutes* 
Most  of  them  were  of  a  yellowish  or  flame  color,  but  we  noticed 
one  of  the  very  largest  size  of  a  deep  red^  which  moved  off  slowly 
and  majestically  with  a  brilliant  train.  We  noticed  them  iirom  1  to 
3  o'clock,  but  we  are  told  they  commenced  early  in  the  night/' 

On  the  probable  periodicity  of  the  meteoric  shower  of  August  9th 

and  lOth. 

In  Prof*  Loomis's  article  on  shooting  stars,  (vol.  xxviii,  p.  95,  of 
this  Journal,)  in  which  he  gives  an  abstract  of  observations  made  in 
Germany  iirom  April  to  Oct.  1823,  by  Prof.  Brandes  and  his  associ- 
ates, it  is  stated  that  on  August  10th,  1823>  "  one  hundred  and  forty 
shooting  stars  were  noted  in  less  than  two  hours,"  besides  tnany  which 
were  of  necessity  left  unrecorded.  The  near  coincidence  of  this  date 
with  that  of  the  display  of  this  year  at  once  suggested  to  me  the 
possibility  of  its  periodical  nature)  and  incited  me  to  an  examination 
of  such  sources  of  information  as  could  be  readily  obtained.  I  have 
bad  neither  the  time  nor  the  meaus  necessary  for  making  a  very  ex- 
tensive exploration,  but  as  the  facts  which  even  this  hasty  search 
has  brought  to  light  are  of  much  interest,  I  think  best  to  make  them 
public  without  delay.  Those  who  have  access  to  extensive  libraries 
will  I  trust,  push  the  inquiry  farther.* 

These  facts  appear  to  me  sufficient  to  render  highly  probable  the 
periodical  occurrence  of  an  unusually  large  number  of  shooting  stars 
on  or  about  the  9th  of  August.  The  particulars  of  the  evidence  are 
the  following. 


*  Many  works  which  would  probably  throw  light  on  the  subject  are  beyond  my 
reach ;  e.  g.  various  volumes  of  Gilbert's  Annalen  der  Physik;  Ctu^telet  in  Bib.  Univ. 
de  Geneve,  Mars,  1837.— Analyst,  August,  1834.  Dodsley's  Annual  Register  for 
1783,  p.  214,  speaking  of  two  meteorites  seen  August  18th,  1783,  says,  "  The  phe- 
nomenon which  appeared  in  1716,  and  continned  from  8  P.  M.  till  3  in  the  morn- 
ing was  like  the  present,  not  local,  &c"    Was  this  a  shower  of  shooting  stars  T 

Vol.  XXXIIL— No.  1.  23 
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1.  The  obseirations  of  Prof.  Brandes  abore  mcntiooed. 

3.  In  the  meteorological  observations  appended  to  the  "  Report  of 
tbe  Regents  of  the  University  of  the  Slate  of  N.  York,  made  Maicbi 
1837,"  b  the  following  entry,  p.  169.  "August  9, 1886,  metfon 
frequent  during  the  night,  Bridgewater,  N.  Y.''  No  other  liice  cntif 
occurs  throughout  the  year.* 

8.  "  During  the  extreme  heat  which  introduced  the  pestSence  of 
the  last  summer,  1796,  about  the  9th  of  August,  the  small  meteoo 
or  falling  stars  were  incredibly  numerous  for  seTeral  nights.  Tbej 
ahnost  all  shot  from  the  northeast  to  the  southwest,  and  succeeded 
^ach  other  so  rapidly  as  to  keep  the  eye  of  a  curious  spectator  aimoil 
constantly  engaged."  Dr.  N.  Webster's  ''Brief  History  of  Efi- 
demic  and  Pestilential  Diseases/'  be.  (2  vols.  8vo.  Hartford,  1799,) 
vol.  ii.  p.  89.  It  will  be  noticed  that  these  meteors  coincided  vetj 
nearly  in  direction  with  those  of  1837. 

4.  Mr.  Caleb  Crannett  in  a  Historical  Register  of  the  Aurora  6o- 
realis,  contained  in  the  Memoirs  of  the  American  Academy,  vd.  i. 
(Boston,  1785,  4to.)  p.  327,  states  that  on  the  night  of  Aagost 
8th,  1781,  *' Meteors  appeared  in  great  numbers,  shooting,  ingett* 
eral,  from  N.  W.  to  S.  E." 

5.  An  unusual  display  appears  to  have  been  witnessed  in  W(V- 
cestershire,  (England,)  August  10th,  1833,  but  the  notices  of  the 
event,  within  my  reach,  are  so  scanty,  that  the  case  cannot  at  pres- 
ent be  considered  a  very  strong  one.  Mr.  W.  B.  Clarke,  in  a  I0^ 
teorological  summary  for  1833,  (Loudon's  Mag.  Nat.  Hist.  Hay, 
1837,  p.  232,)  reports^"  1833,  August  10th.  Falling  start  and 
meteors  in  Worcestershire  10  to  12  P.  M.,"  and  again  (idem.  vol. 
vii,  1834,  p.  386,)  in  speaking  of  the  meteors  of  November,  1883, 
he  asks,  "  Why  may  we  not  suppose  that  the  meteors  of  predsdjr 

♦  p.  S.  Since  this  article  was  sent  to  press,  I  have  receired  the  following  in*- 
portant  additional  facts  coDceroing  this  case,  from  Prof  B.  F.  Joslin,  to  wboial 
bad  written  for  information.  He  has  kindly  furnished  me  with  a  transcript  of  bis 
meteorological  record  for  that  evening,  viz.  Tuesday,  August  9th,  1836.  I  regret 
that  there  is  room  here  only  for  his  results.  "  Combining  the  above  observations, 
I  conclude  that  during  most  of  the  evening,  at  least  when  observations  were  made, 
late  or  early,  the  shooting  stars  fell  in  the  observed  and  unobserved  quarters  of 
the  sky  at  the  rate  of  about  oTie  hundred  and  Jifty  per  hour;  that  those  which  did 
-  not  leave  trains  were  small ;  that  the  trains  were  real ;  that  the  long  trains  were 
all  small;  that  the  large  brilliant  trains  were  all  short ;  that  all  the  meteors  d^ 
scended ;  and  that  they  appeared  at  a  lime  when  an  aurdra  might  have  been  ex- 
pected had  not  the  barometer  become  stationary;  yet  it  had  been  rising,  and  the 
thermometer  falling."    The  observations  were  made  at  Schenectady,  N.  Y* 
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•tmikr  character  seen  on  August  lOtb^  1883^  in  Worcestersbire^  at 
10  to  12  P.  M.,  were  cometic  fragments  ?''  He  refers  to  Mr.  Lees'^ 
paper  on  the  Aurora  in  the  Analyst,  No.  1,  p.  33,  for  August,  1834« 
which  probably  contains  the  particulars.* 

6.  The  next  extract  may  perhaps  have  no  bearing  on  the  point 
10  question.  It  seenos  to  be  however  proper  to  quote  it,  as  it  may 
lead  to  further  disclosures  from  other  witnesses.  It  is  found  in  the 
meteorological  observations  for  1809,  contained  m  the  Edinburgh 
Annual  Regbter  for  1809,  vol.  ii.  part  2,  p.  508. 

"On  the  10th  of  August,  (1809,)  daring  the  night,  there  was  a  good  deal  of 
Umnder,  lightening  and  rain  at  London.  During  this  storm,  about  half  past  on^ 
o'clock  in  the  morning,  the  whole  of  the  sky  appeared  to  be  covered  with  one  un- 
broken mass  of  black  pitchy  cloud,  in  which  no  break  was  visible,  even  during 
the  vivid  flashes  of  lightening  which  seemed  to  come  from  an  inferior  region  of 
t^  sky.  Over,  or  rather  below  this  dark  surface  were  spread  light  and  Aocky 
clouds,  broken  into  large  fleeces,  and  apparently  luminous  throughout.  They 
seemed  full  of  little  dazzling  and  dancing  specks  of  light  that  sometimes  shone  as 
stars  through  a  misty  cloud.  Some  of  those  increased  gradually,  and  then  died 
away ;  but  one  of  them  increased  to  such  a  degree  as  to  equal  Venus  in  size  and 
lustre.  This  luminous  body  moved  with  considerable  rapidity  round  the  edge  of 
that  mass  in  which  it  appeared.  Another  brilliant  meteor  of  the  same  kind  ap- 
peared in  a  similar  cloud  at  a  considerable  distance.  It  was  distinctly  observed 
by  M.  Staveley,  to  whom  we  are  indebted  for  an  accoimt  of  the  preceding  phenom- 
ena, that  no  lightening  broke  from  the  luminous  clouds,  but  they  emitted  a  light 
of  a  pale  phosphoric  color." 

7.  The  followiDg  notice,  although  brief  and  indefinite,  eeems  to 
deserve  a  place  here,  as  it  may  when  fully  developed  prove  impor* 
cant.  It  is  copied  from  an  account,  (contained  in  the  London  Athe- 
Dsum  of  March  2&,  1837,)  of  M.  Von  Hammer's  coromunicatioo 
OD  falling  stars,  to  the  French  Academy  of  Sciences.  ^'  In  the  his^ 
tory  of  Cairo,  by  Soyorite,  we  find  the  foUowing,  *  In  this  year, 
X10S9  of  our  era,)  in  the  month  of  Redjeb,  (August,)  many  staig 
fell  with  a  great  noise  and  brilliant  light.' " 

The  very  interesting  discovery  made  by  Prof.  Olmsted  of  the 
pcuriodicity  of  the  meteoric  shower  of  November,  hasnnvested  these 
bodies  with  an  importance  unthought  of  in  former  times.     ''  A  neif 


*  The  following  fact  came  to  my  notice  too  late  for  insertion  in  the  text.  Mr. 
J.  P.  Espy,  in  Jour.' of  Franklin  Inst.  vol.  xv.  1835,  p.  234,  has  recorded  letteos 
from  Messrs.  S.  O.  Walker,  W.  H.  C.  Riggs  and  John  Black,  which  state  that  on 
the  night  of  7th-6th  August,  1833,  "  numerous  luminous  bodies,  on  all  sides,  fall- 
ing quite  thick,"  were  observed  for  a  short  time  at  Philadelphia.  They  were  not 
•n  aU  points  like  skooUng  sLart,  but  resembled  them  more  nearly  than  they  did  -aojr 
.thing  eJjie.    Furlher  consideration  of  this  case  is  unavoidably  deferred. 
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plaDetary  world/*  says  M.  Arago,  **  is  begiDning  to  reveal  itself 
to  us/'  Before  the  final  settleineDt  of  a  theory  for  the  pheoomenoDy 
extensive  and  exact  observations,  continued  during  all  the  favorable 
nights  of  the  year,  and  for  many  years,  tiie  greatly  needed.  Soch 
*  observations  we  can  scarcely  expect  to  obtain ;  yet  much  might  be 
accomplished  if  the  watch  at  the  various  military  stations  througfaoot 
the  world  and  on  board  national  vessels  could  be  induced  to  lend 
their  ud«  The  connection  between  these  meteors  and  the  2!odiacal 
Light  which  Prof.  Olmsted  has  suggested,  renders  it  also  highly 
important  that  this  appearance  should  be  observed  with  the  most 
careful  attention. 
New  Haven,  Coim. 


MISCELLANIES. 

DOMESTIC    AND    FOREIGN. 

Bibliographical  Notices, 

'  1.  Boston  Journal  of  Natural  History ^  containing  papers  and 
communications  read  to  the  Boston  Society  of  Natural  History.  Part 
I.  No.  4.  Boston.  Hilliard,  Gray  &  Co.  1837. — A  notice  of  an 
earlier  part  of  the  transactions  will  be  found  in  Vol.  31,  p.  185,  and 
in  our  last  number  we  republished  the  annual  report  of  the  Society. 
It  gives  us  pleasure  to  announce  the  appearance  of  the  fourth  num- 
ber of  their  Journal,  completing  the  first  part  of  the  first  volume. 
Mr.  Say's  Descriptions  of  New  Species  of  North  American  Hy- 
menoptera,  &c.  is  completed.  Art.  18.  Description  of  a  new  spe- 
cies of  the  genus  Hydrargyra ;  with  some  additions  to  the  catalogue 
of  the  fishes  of  Massachusetts  in  Prof.  Hitchcock's  "  Report."  By 
D.  Humphreys  Storer,  M.  D.  Art.  19.  Remarks  on  the  Positions 
assumed  by  George  Ord,  Esq.  in  relation  to  the  Cow  Black  Bird, 
{Icterus  Agripennis)  in  Loudon's  Magazine  for  February,  1836. 
By  Mr.  Thos.  M.  Brewer.  Art.  20.  Some  additions  to  the  cata- 
logue of  the  Birds  of  Massachusetts  in  Prof.  Hitchcock's  ^'  Re- 
port." By  Mr.  Thos.  M.  Brewer.  Art.  21.  Descriptions  of  a  new 
species  of  the  genus  Marginella,  (Lam.)  with  some  observations  on 
the  same.    By  Capt.  Joseph  Couthouy.    Art.  32.  Anatomical  de- 
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flcription  of  the  Galapagos  Tortoise.  By  J.  S.  B.  Jackson,  M.  D. 
Art*  S3.  Description  of  a  new  species  of  the  genus  Gasterosteus* 
By  D.  Humphreys  Storer,  M.  D.  Art.  24.  Description  of  a  new 
species  of  Marginella.  By  D.  Humphreys  Storer,  M.  D.  Art. 
35.  A  Monograph  of  the  Helices  inhabiting  the  United  States.  By 
Amos  Binney,  M.  D.  Catalogue  of  the  Library — Donors  to  the 
Library — Donations — Index.  These  papers  are  all  valuable  and  of 
a  highly  scientific  character.  Mr.  Binney's  Monograph  of  the  He«> 
lices  is  peculiarly  interesting  to  American  conchologists,  as  clearing 
up  much  uncertainty  that  hung  over  many  of  the  species — restoring 
them  in  some  cases  to  their  original  discoverer,  and  presenting  us  the 
whole  of  this  natural  family  at  one  view.  All  the.  other  papers  are 
interesting  in  this  way,  and  will  no  doubt  receive  the  attention  they 
deserve. 

2.  Catalogue  of  the  Library  of  the  Academy  of  Natural  Sci* 
ences  of  Philadelphia.  Phil.  J.  Dohson.  1837.  8vo.  pp.  300. — 
This  is  an  important  document,  inasmuch  as  the  library  is  the  largest 
and  the  most  important  on  its  own  peculiar  branches  in  this  country. 
What  is  of  more  interest,  however,  is  that  the  whole  library,  with 
the  exception  of  five  hundred  and  fifty  eight  volumes,  is  the  result 
of  the  munificence  of  one  individual — the  venerable  Wm.  Maclxtbe, 
now  residing  in  Mexico,  the  pioneer  of  American  Greology,  and  ever 
the  most  efilcient  patron  and  still  a  laborer  in  the  fields  of  science. 
It  has  been  owing  chiefly  to  his  efficient  aid  that  the  library  of  the 
Philadelphia  Academy  has  been  formed,  while  its  members  have 
'  labored  ably  and  faithfully,  and  the  result  of  their  labors  may  be 
seen  in  the  valuable  Journal  of  the  transactions  of  the  society  noticed 
frequently  in  our  pages. 

It  appears  from  the  report  prefixed  to  this  catalogue  that  the 
library  oontuns  exclusive  of  tracts,  six  thousand  eight  hundred  and 
ninety  volumes,  which  may  be  classed  according  to  size  in  the  fol- 
lowing manner: 

Folio,      .            •  .  .  674 

Quarto,    -            -  .  .  1,595 

Octavo,    -            .  .  .  8,723 

Duodecimo,  be.  -  •  - 


6,890 
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Besides  these  there  are  fear  hundred  and  thirty  ffve  sepirtfts  mapt 
and  charts.   Of  the  abore,  Mr.  Madure  has  ptemiled  dit  fottowing: 

Folio,      -  -  .  -  612 

Quarto,    -  -  -  -  1,131 

Octavo,    .  -  -  .  2,699 

Duodecimo,  &c,  -  -  -  790 


5,232 


The  report,  speaking  of  the  donations  of  Mr.  Mackivei  jays-*^ 
<'  It  is  with  no  cu-dinary  pleasure  and  gratitude  that  the  i^ommtlea 
take  this  occasion  to  record  the  fact,  that  of  the  above  vokuaes  bq 
less  than  five  thousand  two  hundred  and  thirty  two  have  been  deii* 
ved  from  the  munificence  of  a  single  individual,  William  Maclofe^ 
Esq.,  President  of  our  institution.  To  these  are  added  neariy  all 
the  separate  maps  and  charts." 

The  catalogue  is  divided  under  heads  accordbg  to  subjects,  and 
these  are  arranged  alphabetically  by  the  names  of  the  autbos,  and 
at  the  end  is  a  general  index  of  the  whole.  In  a  library  for  lefow 
enoe  the  value  of  the  arrangement  must  of  course  depend  oa  di# 
facility  with  which  that  reference  can  be  made ;  this,  in  the  preseBl 
instance,  the  committee  in  their  report  assure  us  is  very^reat.  This 
lifaraiy  is  not  exclusively  confined  to  natural  history^  but  embraces 
books  iHi  many  other  departments  of  science  and  usefiil  knowledgs, 

3.  lA/eWz  Geology.  First  American  from  4he  Fifth  and  Imti 
London  Edition,  2  vols.  8vo.  PhiladelpUa.  James  Kay,  Jua.  fc 
Brother.  1837. — For  our  opinion  of  this  admirable  woric  we  would 
refer  to  Vol.  xxix.  p.  358,  of  this  Journal.  Since  those  i^nailcs 
were  made,  a  fifth  edition  has  appeared  in  London  with  various  ad- 
ditions and  improvements,  and  from  this  last  edition  the  oae  befarp 
as  has  been  published  with  all  the  cuts.  The  style  and  FF^^^^t^wral 
execution  of  the  American  edition  are  creditable  to  its  publisbeiB ; 
the  four  duodecimos  of  the  author  are  comprised  in  two  handsome 
octavos  of  about  five  hundred  and  fifty  pages  each.  Few  American 
republications  of  English  scientific  books,  so  far  as  we  have  seen, 
will  bear  a  very  close  comparison  with  the  originals ;  particularly  in 
the  paper,  engravings  and  cuts.  In  some  instances  we  are  sorry  to 
say,  these  republications  have  done  little  credit  to  our  character  and 
the  state  of  our  arts ;  cheapness  and  an  extensive  sale  have  too  often 
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been  the  prinnitry  coosideratioiis.  But  we  would  not  be  understood 
as  applying  these  remarks  to  the  work  before  us;  we  rejoice  that  the 
American  scientific  public  have  this  unequalled  work  placed  in  their, 
hands  in  so  neat  a  form,  and  at  the  same  time  at  a  price  not  beyond 
their  means.  We  trust  the  enter|]frising  publishers  may  find  suffi- 
cient encouragement  to  repay  them  for  their  exertions ;  while  we 
could  still  more  earnestly  wish  that  the  overtures  for  a  reciprocal 
TCCOgiMtkm  of  the  rights  of  literary  property  on  both  sides  of  the 
AtbtnliCi  which  were  made  by  numerous  English  authors  during  the 
last  session  of  Congress,  may  be  promptly  accepted  both  for  the  pro- 
leotioD  of  authors  and  the  encouragement  of  all  good  learning. 

4.  Florm  Cestrica.  An  attempt  to  enumerate  and  describe  the 
MhtoeHng  and  Filicoid  Plants  of  Chester  County,  in  the  State  if 
Pennsylvania ;  by  Wm.  Darlington,  M.  D.  2d  edition.  West  Ches- 
ter, Penn.  1837.  8vo. — ^The  author  of  the  volume  before  us  has  been 
joog  and  fa?orabiy  known  to  the  cultivators  of  botanical  science  in 
Mb  coantry ;  and  valuable  papers  from  his  pen  have  at  various  times 
appeared  in  the  pages  of  this  Journal.  That  the  present  has  bees 
a  work  of  great  labor  no  one  after  glancing  at  its  pages  can  doubt ; 
and  many  years  have  been  occupied  in  its  arrangement  and  comple- 
4ioD«  During  its  progress  the  author  has  held  correspondence  and 
exchanges  with  all  our^most  distinguished  men  in  this  science,  atid 
m^ith  not  a  few  abroad.  The  arrangement  is  according  to  Linnsus, 
tboagfa  the  author  se^ns  to  be  aware  of  the  value  and  importance 
nt  the  naito'al  method  of  De  Candolle  and  others.  Speaking  of  this 
^subject  in  bis  preface,  he  says :  ^^  An  apology  will  doubtless  be  ex- 
.pceted  irom  me  for  still  adhering  to  the  Linn<iMin  arrangement  when 
-the  modem  botanical  worid  have  so  generally  abandoned  it  for  the 
matwrsd  method.  I  am  fully  conscious  of  the  old  &shioned  garb  in 
which  this  work  is  arranged,  and  have  a  thorough  conviction  of  the 
Tahie  and  importance  of  studying  plants  according  to  their  natural 
affinities ;  but  observing  that  the  natural  method  is  yet  kept  as  it 
were  in  a  continual  state  of  fermentation,  by  the  labors  and  researches 
4^  the  great  masters  in  science,  and  feeling  my  inability  to  co-ope- 
tate  or  aid  in  adjusting  its  details,  I  thought  it  most  advisable  m  the 
present  attempt,  to  adhere  mainly  to  the  Linnsan  classification." 
The  number  of  plants  described  by  Dr.  Darlington  in  this  local 
Flora,  is  1073 — comprising  128  of  Lindley's  natural  order^=482 
•geoers* 
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Of  tbeie  species  there  are  cokivttedi         M 
Introduced  and  naturalised,  about  188 

230 

Indigenousi     ».».••       843 

Total,  1,073 

We  could  wish  to  see  more  of  these  local  Floras  ftom  botanists  ifl 
various  parts  of  this  country ;  it  is  a  subject  which  is  commaadiDg 
great  attention  abroad,  and  as  a  means  of  determining  the  geograph- 
ical distribution  and  extent  of  plants,  aside  from  many  other  adraii- 
tages,  they  are  of  high  importance.  This  volume  is  accompanied 
by  a  map  of  Chester  County,  colored  according  to  the  geological 
structure  of  the  country ;  this  is  an  idea  of  importance  m  reieience 
to  the  local  distribution  of  plants  as  affsct^d  by  soil  and  otbor  geo* 
logical  causes. 

5.  AniMoi  Magnetitm. — ^Mr«  Thomas  C.  Hartshorn,  of  Proi^ 
dence,  R.  L,  has  translated  the  treatise  of  J.  P.  F.  Deleoie,  oe 
animal  magnetism ;  and  appended  notes  referring  to  cases  in  this 
country. 

6.  Oeneral  J^f^ecies  and  Iconography  of  Recent  Sketti,  ampri- 
ting  the  Massena  Muteum^  the  collection  of  Lamarck,  the  coUedian 
of  the  Mmeum  of  Natural  History,  and  the  recent  discoveries  of 
Tra^tters ;  by  L.  C.  Kiener,  Curator  of  the  collections  of  Prince 
Massena,  member  of  the  Nat.  Hist.  Soc.  of  France^  Attache  to  the 
Museum  of  Natural  History  of  Paris,  &c.  &c*  Translated  from 
the  French,  by  D.  Humphrets  Storer,  M.  D.  Boston.  Wnl. 
D.  Ticknor.  1837.  No.  1,  8vo.--By  the  kindness  of  the  pob- 
Usher,  we  have  eariy  received  a  copy  of  thb  valuable  translatioB 
ofKiener's  magni6cent  work.  The  plan  is  the  most  extensive  of 
any  which  has  yet  appeared  on  the  important  subject  of  CodcIm^ 
ogy,  and  when  completed  it  will  fill  a  wide  gap  which  has  hith- 
erto existed  in  Conchological  literature.  It  will  be  nothing  leas  tbaa 
an  accurate  and  lucid  description  of  every  species  in  every  genus^ 
so  far  as  they  have  fallen  under  the  author's  observation  in  the  ex- 
tensive collections  of  which  he  has  the  charge,  or  to  which  he  has 
access*  Hitherto  we  have  had  no  translation  of  the  description  of 
species  either  from  Lamarck  or  from  Blainville.  It  is  the  object  ef 
Dr.  Storer  to  give  us  the  whole  text  of  Kiener  as  fast  as  it  appears^ 
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in  Dumbers  cootaioiog  about  one  hundred  and  fifty  pages  eacb,  and 
extending  to  sixteen  numbers,  which  will  make  eight  volumes  of 
three  hundred  pages  each,  at  $3  a  volume.  The  cost  of  the  ori- 
ginal  work  to  subscribers  in  this  country  will  be  about  $187  ;  of 
the  translation,  (which  is  of  course  without  the  plates,)  about  $24. 
Speaking  of  the  French  edition,  the  translator  says :  "  The  high 
price  is  of  course  dependent  on  the  matchless  plates,  but  independent 
of  these  it  remains  a  chef  (Pceuvre :  The  descriptions  are  simple, 
accurate,  and  exceedingly  perfect.  The  student  is  able  to  distin- 
goish  at  once  the  object  of  his  research  ;  and  however  delightful  it 
may  be  to  possess  the  illustrations  he  can  do  without  them.''  We 
trust  the  publisher  and  the  translator  may  both  be  gratifilsd,  and 
Concbologfcal  science  advanced,  by  a  list  of  subscribers  to  this  im- 
portant work  sufficiently  extensii'e  to  warrant  the  undertaking.  The 
first  number  contains  the  genera  Buccinumy  (of  which  one  hundred 
and  one  species  are  described,)  Doliuro,  Tornatella,  Pyramidella, 
Tbracia,  and  Harpa.  The  mechanical  execution  of  the  work  is 
very  superior,  and  worthy  of  the  reputation  of  the  city  from  which 
it  emanates. 

SCIENTIFIC    INTELLIGENCE. 

1.  Morsels  Electro-Magnetic  Telegraph. — ^While  a  contest  is  wa- 
ging in  several  countries  of,  Europe — in  England,  Scotland,  France 
and  Germany,  for  the  discovery  and  invention  of  the  Electric  Tele- 
graph, it  may  not  be  amiss  to  state,  that  America  also  claims  to  be 
an  independent  discoverer  and  claimant  for  priority  in  the  invention. 
The  dates,  the  names  of  the  inventors,  and  other  circumstances  will 
doubtless  ere  long  be  published,  and  then  the  world  can  judge  be- 
tween the  conflicting  parties.  In  the  mean  time  it  is  well  ascer- 
tained, that  Prof.  Morse,  of  the  New  York  City  University,  con- 
ceived and  planned,  five  years  ago,  an  electric  Telegraph,  while  on 
bb  passage  home  from  France,  and  immediately  on  his  landing,  he 
commenced  the  machinery. ,  Early  last  spring,  in  April,  the  gene- 
ral features  of  his  plan  were  very  extensively  published  in  the 
newspapers,  and  very  lately,  in  August,  we  learn  that  several  tele- 
graphs on  the  basis  of  electricity  are  in  various  stages  of  progress 
in  Europe. 

The  distinguishing  features  of  Prof.  Morse's  telegraph  are  a  iZe- 
gister,  which  permanently  records  in  characters  easily  legible  the 
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ibilest  comoQanication,  and  the  use  of  but  one  mre  as  a  eonduetor ; 
although  for  greater  convenience  of  communicating  at  all  times,  and 
of  having  a  whole  circuit  at  command  from  each  extremity  of  the 
line  he  will  use  four  wires. 

On  Sept.  2d)  Prof.  Morse  tried  an  experiment  with  a  ctrcoit  of 
copper  wire  one  thousand  seven  hundred  feet  in  length,  and  of  the 
minimum  size  of  No.  18  wire.  The  record  of  the  Register  w«s  siif> 
ficiently  perfect  to  demonstrate  the  practicability  of  the  plan*  Ob 
the  4th  of  September  some  slight  changes  were  made  in  the  bem- 
chin^,  when  the  Register  recorded  perfectly  the  following  sigBs: 


f 


i 


i1 
•i| 

.ri 

I 

■I 


eOwT 


•I 


01 


"i 


CO 


^^ 


The  wwrdi  in  the  diagram  were  the  intelligence  transmitted. 
The  numben^  (in  this  instance  arbitrary,)  are  the  numbers  of  the 
words  in  a  Telegraphic  dictionary. 
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The  points  are  the  markings  of  the  Register,  each  point  being 
marked  every  time  the  electric  fluid  passes. 

The  Register  marks  but  one  kind  of  mark,  to  wit,  (V).  This 
can  be  yaried  two  ways.  By  intervals  thus  (V  VV  WV)  sig- 
nifying one,  two,  three,  &c.,  and  by  reversing  thus  {\) ;  examples 
of  both  these  varieties  are  seen  in  the  diagram. 

The  single  numbers  are  separated  by  short,  and  the  whole  num- 
bers by  long  intervals. 

To  illustrate  by  the  diagram,  the  word  "  successful"  is  first  found 
in  the  dictionary,  and  its  telegraphic  number  214  is  set  up  in  a  spe- 
cies of  type  prepared  for  the  purpose,  and  so  of  the  other  words. 
The  types  then  operate  upon  the  machinery  and  serve  to  regulate 
the  times  and  intervals  of  the  passages  of  electricity.  Each  pas- 
sage of  the  fluid  causes  a  pencil  at  the  extremity  of  the  wire  to 
mark  the  pKnts  as  in  the  diagram. 

To  read  the  marks ;  count  the  points  at  the  bottom  of  each  line. 
It  will  be  perceived  that  two  points  come  first,  separated  by  a  short 
interval  from  the  next  point.  Set  2  beneath  it.  Then  comes  one 
point  likewise  separated  by  a  short  interval.  Set  1  beneath  it. 
Then  come  four  points.  Set  4  beneath  it.  But  the  interval  in  this 
case  is  a  long  interval,  consequently  the  three  numbers  comprise  the 
whole  number  214. 

So  proceed  with  the  rest  until  the  numbers  are  all  set  down. 
Then  by  referring  to  the  Telegraphic  Dictionary,  the  words  corres- 
ponding to  the  numbers  are  found,  and  the  communication  read. 
Thus  it  will  be  seen  that  by  means  of  the  changes  upon  ten  charac- 
ters, all  words  can  be  transmitted.  But  there  are  two  points  re- 
versed in  the  lower  line.  These  are  the  eleventh  character,  placed 
before  a  number  to  signify  that  it  is  to  be  read  as  a  number,  and  not 
as  the  representative  of  a  word. 

Since  the  4th  of  September,  one  thousand  feet  more  of  wire  No. 
23  have  been  added,  making  id  all  two  thousand  seven  hundred  feet — 
more  than  half  a  mile  of  a  reduced  size  of  wire ;  the  Register  still 
recorded  aqcurately. 

Arrangements  have  been  made  for  establishing  a  circuit  of  several 
miles,  and  for  constructing  new  and  accurate  machinery.  Prof. 
Gale,  of  the  New  York  City  University  is  engaged  with  Prof,  Morse 
in  making  some  interesting  experiments  connected  with  this  inven- 
tion, and  to  test  the  efifect  of  length  of  wire  on  the  nriagnetizing  in- 
fluence of  voltaic  electricity. 
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2.  Notice  of  a  Revolving  EUctro-Magneiic  Insirument,  by  Dr. 
Benjamin  Rush  McConnei4..* 

Maoch  Chunk,  PeDosylvaDia,  June  95, 1837. 
Prop.  Silliman . — Dear  Sir — Up  to  this  date,  I  had  entertained 
the  hope  of  having  ready  for  the  ensuing  number  of  the  "  Joamal 
of  Science/'  a  digested  series  of  ''  electro-magnetic  experiments/' 
the  results  of  some  inquiry  involving  something  of  novelty  at  least, 
if  not  of  much  interest.  The  pressure  of  professional  duty,  bow- 
ever,  as  colliery  surgeon,  and  the  physical  character  of  my  district 
(which  you  are  personally  familiar  with,)  have  hitherto  prevented  me. 
I  now  take  advantage  of  a  leisure  hour,  which  after  all  may  be  too 
late  for  your  next  number,  to  place  on  record  the  subjoined  facts, 
about  which  I  confess  I  feel  anxious.  I  have, — and  have  had  fix* 
nearly  a  twelvemonth, — in  operation,  an  electro-magnet  engine^  of 
a  construction  and  upon  a  principle  essentially  different  from  any 
thing  hitherto  announced.  In  the  course  of  a  series  of  galvanic 
experiments,  which  for  several  years  past  have  assisted  to  beguile 
the  intervals  of  professional  labor,  my  attention  was  drawn  to  the 
mutual  action  of  rectilineal  and  circular  currents,  as  a  highly  procn- 
ising  source  of  motive  agency  for  practical  purposes.  After  ionii- 
roerable  failures,  I  eventually  succeeded  in  constructing  a  machine 
which  may  be  fairly  pronounced  perfect  upon  the  actual icale  of  its 
construction  ;  its  value  upon  a  working  scale  remains  to  be  proved. 
The  general  arrangement  of  my  machine  is  not  unlike  the  philo- 
sophical toy,  invented,  I  believe,  by  Mr.  Sturgeon,  of  London,  as 
long  since  as  1828  or  9,  of  two  copper  discs,  one  at  either  end  of  a 
common  shaft,  revolving  each  in  its  own  trough  of  mercury,  between 
the  poles  of  two  horse  shoe  magnets.  Such  is  my  machiite  in  gen* 
eral,  with  the  addition  of  a  band  or  cog-wheel  on  the  center  of  the 
same  shaft,  intermediate  between  the  discs,  which  revolve  between 
the  poles  of  electro-magnets,  without  the  intervention  of  a  fluid 
medium  of  any  kind  as  a  part  of  the  circuit ;  the  mode  of  accom- 
plishing this  constitutes  the  peculiarity  of  my  claim,  and  you,  sir,  are 
competent  to  appreciate  its  novelty  and  its  value.  My  electro-mag- 
nets are  hollowy  (another  new  feature,)  and  ^have  been  made  with 
nearly  equivalent  results  of  bar  iron,  of  tinned  iron,  and  of  copper. 

•  Remark.^This  letter  was  too  late  for  the  July  No.  of  the  Journal.  We  bad 
hoped  to  give  a  figure  of  Dr.  McConneirs  machiDe,  but  have  received  no  reply  to 
ao  application  for  that  purpose. — Ed. 


Digitized  by 


Google 


SEseellanies.  189 

The  magnets  I  now  have  in  use,  are  one  inch  in  diameter,  one  inch 
and  three  quarters  between  the  poles,  and  five  inches  and  a  half  in 
kngth,  each  wrapped  with  one  hundred  and  fifty  feet  of  iron  (bonnet) 
wire.  My  battery  is  rectangular,  and  consists  of  two  concentric  boxes 
of  sheet  copper,  with  a  zinc  box  included,  the  whole  constituting  a 
square  box  open  in  the  middle.  The  exterior  box  is  seven  inches 
square,  the  zinc  seven  deep  by  six  and  a  half  in  each  of  its  other  di- 
nensions,  the  interior  box  of  copper  seven  by  six  ;  the  whole  will 
eoDtain  something  more  than  a  quart  of  the  acid  menstruum,  and  pre- 
sents about  two-fifths  of  galvanic  surface  in  the  aggregate.  The  dri«- 
ving  or  band-wheel  is  sixteen  inches  in  diameter,  (the  discs  being  nine 
inches  each,)  the  shaft  of  iron  three-eighths  of  inch  thick  and  five 
inches  long,  working  in  brass  bearings.  The  battery  is  charged 
through  a  cock  in  thcplatform,  (which  is  of  cherry,  one  inch  thick  by 
twelve  square,  and  is  attached  to  the  battery  by  screw-bolts,)  and 
discharged  when  necessary  to  cleanse  or  replenish,  by  a  cock  near 
the  bottom.  The  whole  swung  in  gimbals  between  two  turned 
posts,  communicates  motion  from  the  band  through  the  platform  and 
center  of  the  battery  to  the  propelling  wheel,  on  the  axle  of  a 
small  carriage.  The  driving  wheel  revolves  when  not  loaded, 
(sixteen  inches  diameter)  about  two  hundred  times  in  a  minute, 
traversing  upwards  of  eight  hundred  feet !  and  will  revolve  seventy 
times  per  minute,  carrying  a  load  of  forty  pounds,  through  a  space 
of  two  hundred  and  eighty  feet,  in  that  time,  being  a  performance 
nearly  equal  to  the  power  of  three  men.  The  entire  machine  occu- 
pies a  space  of  two  feet  in  height  by  a  foot  in  breadth,  and  weighs, 
when  charged  for  service,  seventeen  pounds.  Touching  a  small 
lever  reverses  the  action  of  the  engine  instantaneously  ;  raising  an- 
other arrests  its  action,  or  technically,  throws  it  out  of  gear.  Thus, 
sir,  as  you  will  perceive,  my  engine  dififers  totally  from  the  ingenious  ar- 
rangement of  Messrs!  Davenport  h  Cooke,  of  whose  galvanic  machine 
your  April  number  contained  a  notice.  Justice  to  myself,  without 
intending  to  depreciate  in  any  degree  the  labors  of  others,  requires 
from  me  the  statement  that  my  engine,  as  it  stands,  substantially, 
was  in  existence  nearly  two  years  since,  the  greater  part  having  been 
made  to  my  order  by  the  mechanics  of  this  village,  in  the  summer 
of  1835 ;  an  improved  portion  of  the  moving  parts  (of  finished 
workmanship)  was  made  in  Philadelphia,  as  long  since  as  January 
of  the  present  year,  by  Mr.  J.  Mason,  philosophical  instrument- 
maker,  of  Chreenleaf 's  court.    I  may  also  state,  that  Professor  Hare, 
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Mr.  Isaiah  Lukens,  Mr.  S.  V.  Merrick,  B(r.  E.  Hazard,  and  other 
acientific  and  personal  friends  whom  I  met  in  society  on  occasion  of 
a  visit  to  that  city  at  the  period  above  referred  to,  were  cognisant 
of  my  experiments  and  objects  many  months  previonsto  the  pubiio 
announcement  of  results  of  a  similar  kind  from  any  other  experi- 
menter. The  field  of  investigation  is  large,  and  as  yet  not  much 
explored,  and  Mr.  Davenport  may  rest  assured,  should  this  notice 
chance  to  meet  his  eye,  that  no  one  will  rejoice  more  sincerely  timm 
I  shall  to  hear  of  his  onward  progress,  whUe  I  myself  hope  also  to 
advance  in  the  march  of  improvement. 

3.  Electro-Magneiic  Apparatus  and  Experiments;  by  Chiulbs 
G.  Page,  M.  D. 

Salem,  (Mass.)  Aug.  33, 1837. 

TO   PROFESSOR  8ILLIMAN. 

Dear  Sir — Since  my  last  communication,  I  have  completed  the 
following  pieces  of  electro-magnetic  apparatus,  for  exhibiting  the  lo* 
tation  of  conductors  by  magnets,  without  the  use  of  mercury.  The 
motory  force  in  such  experiments  is  very  feeble,  but  by  the  use  ot 
solid  conductors,  as  in  figures  1  and  2,  I  attain  a  more  rapid  move- 
ment than  when  the  wires  run  in  mercury.  The  discovery  alluded 
to  in  the  article  on  the  electro-magnetic  engine,  viz.  the  admissibili- 
ty of  oil  between  conducting  surfaces,  I  conceive  to  be  of  great  im- 
portance, and  will  doubtless  soon  change  the  whole  aspect  of  electro- 
magnetic and  dynamic  apparatus.  It  supersedes  the  use  of  merouiy, 
where  freedom  of  motion  and  the  constant  passage  of  the  galvanic 
current  are  required. 

Fig.  1,  represents  the  ring  of  De  la  Rive,  mounted  for  rotation 
between  the  poles  of  a  horse-shoe  magnet.  The  ring  a,  is  four 
inches  in  diameter,  and  consists  of  eight  turns  of  copper  wire,  cov- 
ered with  cotton.  Its  two  ends  are  brought  down  at  b,  &,  and  sol- 
dered to  cylindrical  segments  of  silver.  These  segments  are  secured 
upon,  but  insulated  from  the  axis.  Both  are  to  be  reduced  in  sixe 
as  much  as  is  consistent  with  strength,  in  order  to  diminish  frictioit. 
The  two  conducting  wires,  connected  with  a  pair  of  plates  by  the 
mercury  cups  on  the  stand,  are  bent  into  a  spiral  at  c  and  d,  in  order 
to  press  them  with  a  slight  spring  against  the  segments  6, 6.  Where 
the  instrument  is  used,  a  drop  of  oil  is  put  on  the  segments.  This 
is  a  pleasing  experiment ;  the  ring  (if  highly  coloired)  revdving  so 
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nfidiy,  gives  the  appearance  of  a  boUow  sphere.  Indeed  it  would 
be  easy  to  exhibit  two  or  more  concentric  rings,  revolving  different 
ways,  and  with  different  degrees  of  velocity.  I  believe  this  b  the 
first  instance  of  the  rotation  of  a  conductor,  effected  by  reversing  its 
tangential  action. 


Fig.  1. 


Fig.  2. 


Fig.  2,  represents  the  electro-dynamic  cylinder  of  AmperOi  mount' 
ed  in  the  same  manner  as  the  ring,  (fig.  1.)  This  helix*  of  wire 
(called  by  some  the  pure  voltaic  magnet)  has  its  ends  bent  inward, 
passing  through  its  axis  and  brought  out  at  its  center,  to  be  soldered 
to  the  segments  ft,  b.  The  arrangement  otherwise  is  similar  to  fig.  I. 
The  mode  hitherto  of  exhibiting  the  magnetic  polarity  of  this  cylin- 
der, has  been  tp  float  it,  with  a  battery,  in  a  large  basin  of  acid  and 

*  The  helix  is  wound  on  a  cylinder  of  hard  wood,  loaded  with  two  buttons,  one 
at  each  end,  to  give  it  weight. 
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water.  This  iDConvenience  might  have  been  obviated  by  mountiiig 
tlie  helix  as  io  the  figure,  and  allowing  its  ends  6,  6,  to'  descend  into 
separate  mercury  cells ;  but  the  use  of  mercury  is  objectionable,  and 
by  adopting  the  arrangement  described,  the  polarity  of  the  helix  is 
exhibited  in  a  convenient  and  pleasing  manner. 

Fig.  3. 


Fig.  3,  is  a  plan  for  exhibiting  the  polarity  and  curious  motions  of 
De  la  Rive's  ring,  floating  in  the  air  instead  of  acid  and  water.  The 
great  advantage  of  this  construction,  and  that  of  fig.  2,  is  that  the 
ring  and  helix,  and  the  batteries,  may  be  of  any  desired  size,  a  re- 
presents the  ring,  suspended  as  in  fig.  1.  The  wire  ends  descend 
bto  concentric  mercury  cells,  c,  c.  These  separate  cells  communi- 
cate with  the  battery  cells  d,  d,  by  wires  passing  along  the  slight 
lever  beam  e.  The  ring  and  cells  are  balanced  by  a  small  weight,  b. 
The  magnet,  m,  supported  by  its  centre,  is  bent  so  as  to  form  an  arc 
of  the  circle  described  by  the  ring.  Suppose  the  ring  to  be  in  equi-» 
librium  at  the  neutral  point  of  the  magnet,  m.  Reverse  the  bat- 
tery wires  in  the  cells  d,  d,  and  the  ring  starts  off  from  the  bar,  turns 
round,  presents  its  other  face,  and  passes  on  to  m  as  before ;  so  that 
this  motion  can  be  produced  on  a  large  scale  at  pleasure,  simply  by 
changing  the  battery  wires  without  disturbing  the  magnet,  as  in  the 
floating  apparatus.  All  this  can  be  done  with  solid  conductors,  but 
there  being  no  rapid  motion  in  this  experiment,  the  mercury  cells 
are  preferable,  from  their  simplicity. 
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4.  Davenport's  Electro-Magneiic  Machine. — Since  the  notice 
of  this  invention  in  the  April  number  of  this  Journal,  the  proprie- 
tors have  been  engaged  in  experiments  on  magnets  of  different  mod- 
ttcations,  as  well  as  on  the  proper  distance  between  the  magnetic 
poles  of  the  circle.  The  form  and  arrangement  of  the  magnets 
have  been  entirely  altered,  and  the  energy  of  the  machine  greatly 
increased.  The  proprietors  have  discontinued  the  use  of  magnets 
in  the  form  of  segments  of  a  circle  and  now  use  them  in  something 
like  the  horse  shoe  form,  changing  the  poles  once  in  every  3^  inches 
of  the  circle.  On  this  arrangement,  a  machine  with  a  wheel  seven 
inches  in  diameter,  (being  but  a  trifle  larger  than  the  one  formerly 
described  in  this  Journal,)  elevates  ninety  pounds  one  foot  per  min- 
ute, and  will  perform  about  twelve  hundred  revolutions  in  the  same 
time. 

A  machine  has  also  been  constructed  with  a  motive  wheel  one 
foot  in  diameter,  which  moves  with  great  energy,  but  its  power  has 
not  been  tested  by  the  elevation  of  weights.  One  of  the  machines 
with  a  motive  wheel  only  seven  inches  in  diameter,  has  been  attached 
to  a  turning-lathe,  and  moves  it  with  astonishing  strength,  compared 
with  the  small  size  of  the  propelling  engine. 

The  experiments  and  improvements  hitherto  made  serve  to 
strengthen  the  hopes  at  first  entertained  in  regard  to  the  value  and 
importance  of  this  invention. 

The  proprietors  are  now  engaged  in  constructing  a  machine  with 
a  motive  wheel  of  about  2|  feet  in  diameter,  from  which  they  ex- 
pect to  obtain  sufficient  power  to  propel  a  Napier  printing  press. 

For  the  purpose  of  raising  funds  to  carry  on  experiments,  &c.,  a 
joint  stock  association  has  been  fgrmed  in  New  York,  of  which  Mr. 
Edwin  Williams,  No.  76  Cedar  street,  is  agent.  By  this  arrange- 
ment the  principal  interests  of  the  patent  for  the  United  States  and 
Europe,  being  placed  in  a  stock  of  3000  shares,  the  proprietors 
offer  an  opportunity  to  public  spirited  individuals  to  become  asso- 
ciated with  them  in  the  enterprise,  which  it  is  hoped,  for  the  benefit 
of  mankind,  may  prove  successful.  A  sufficient  number  of  shares, 
we  learo,  have  been  already  taken  to  provide  ample  funds  for  experi- 
ments on  a  liberal  scale,  and  the  public  with  interest  wait  the  result 

5.  Pamphht  an  Electro-Magnetism, — A  pamphlet  of  ninety  four 
pages  has  been  published  in  New  York,  containing  a  history  of  Da- 
venport's invention — notices  of  it  from  periodical  publications,  and 

V0L.XXXIII.— No.l.  25      . 
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a  summary  of  our  knowledge  upon  the  subjects  of  electricity,  gal- 
vanism, electro-magnetism,  &c.  by  Mrs.  Somerville.  If  the  antici- 
pations of  some  of  the  journalists  appear  extravagant ;  the  snminary 
of  Mrs.  Somerville,  replete  as  it  is  with  the  most  interesting  and 
astonishing  facts,  may  well  account  for  the  strength  of  impression 
produced  on  the  minds  of  observers  by  the  inexplicable  movement 
of  a  machine,  whirling  around  with  vast  rapidity,  while  there  is  no 
obvious  cause,  and  the  real  cause  when  pointed  out  appears  so  in- 
adequate to  the  effect. 

We  rather  regret  that  this  interesting  application  of  electro-mag- 
Xietism  is  attempted  to  be  sustained  by  an  appeal  to  the  hope  of 
immediate  profit.  Surely  there  are  not  wanting  men,  and  we  trust 
they  are  numerous,  who  will  cheerfully  pay,  and,  if  necessary,  cheer- 
fully lose,  the  comparatively  small  sums,  whose  considerable  aggre- 
gate will  carry  forward  this  interesting  research,  until  the  ratio  and 
the  extent  of  its  power  are  ascertained  ;  and,  if  it  should  prove  that 
the  limit  is  far  beyond  the  demands  of  practical  application,  so  much 
the  better ;  but  neither  the  ratio  nor  the  extent  can  be  learned  with- 
out persevering  experiments,  the  expense  of  making  which  and  of 
sustaining  all  who  are  concerned  in  making  them,  will  be,  we  trust, 
cheerfully  borne  by  the  public. 

6.  British  Association  for  the  Promotion  of  Science, — Extract  of 
a  letter  to  the  Editor. 

Philadelphia,  August  30th,  1637. 

My  Dear  Friend — On  the  16th  of  this  month,  I  sent  to  the  ven- 
erable and  celebrated  Dalton,  as  chairman  of  the  chemical  section 
of  the  British  Association,  a  letter,  of  which  I  now  send  you  an  ex- 
tract. My  motive  for  publishing  this  extract  in  your  Journal,  is  my 
impression  that  I  owe  it  to  you  and  others  of  my  scientific  country- 
men to  communicate  the  facts  which  I  have  stated  to  men  of  science 
in  the  mother  country,  and  that  I  owe  to  the  latter  a  more  public 
acknowledgment  than  I  have  yet  made,  of  the  grateful  recollecdon 
which  I  entertain  of  the  kindness  with  which  I  was  received  at  their 
meeting  at  Bristol.  This  1  am  convinced,  was  intended  as  a  maik 
of  regard,  not  merely  to  me  as  an  individual,  but  to  American  cul- 
tivators of  science  in  general,  of  whom  I  was  considered  as  a  repre- 
sentative. 

The  Marquis  of  Northampton,  who  presided,  stated  to  me  that  if 
there  were  others  of  my  scientific  countrymen  present,  he  wished  to 
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be  made  acquaiDted  with  thero,  as  be  felt  that  it  would  be  bis  duty 
to  pay  them  attention. 

As  respects  myself,  I  was  received  more  like  an  old  acquaintance 
than  as  a  stranger.  I  was  invited  to  a  seat  next  the  Vice  President 
at  the  dinner,  where  I  believe  about  four  hundred  of  the  members 
were  present,  and  requested  to  sit  as  a  member  of  the  committee  of 
the  chemical  section.  On  every  occasion,  I  was  treated  with  great 
deference  and  kindness. 

In  the  extract  sent  to  you,  I  have  omitted  some  parts  of  my  letter 
to  Dr.  Dalton,  as  they  referred  to  facts  already  published  in  the 
number  of  the  Franklin  Journal  for  July. 

I  am  faithfully  yours,  Robert  Hare.   ' 

To  Prof.  SiLLIMlN. 

Pmi  of  a  letter  from  Robert  Hare,  M.  D.,  Pi-of.  of  Chem- 
istry in  the  University  of  Pennsyhanioy  to  John  Dalton,  Esq., 
Chairman  of  the  Section  on  Chemistry  of  the  British  Association 
for  the  Advancement  of  Science. 

Philadelphia,  Aagust  14, 1837. 

Dear  Sir — I  beg  leave  through  you  to  communicate  to  the  British 
Asssociation  for  the  Advancement  of  Science,  that  by  an  improve- 
ment in  the  method  of  constructing  and  supplying  the  hydro-oxygen 
blowpipe,  originally  invented  by  me  in  the  year  1301,  I  hdve  suc- 
ceeded in  fusing  into  a  malleable  mass  more  than  three  fourths  of  a 
pound  of  platina.  In  all,  I  fused  more  than  two  pounds  fourteen 
ounces  into  four  masses,  averaging  of  course  nearly  the  weight  above 
mentioned.  I  see  no  difficulty  in  succeeding  with  much  larger 
weights.  The  bene6t  resultii^  from  this  process  is  in  the  facility 
which  it  affords  of  fusing  platina  scraps  or  old  platina  ware  into 
lumps,  from  which  it  may  be  remodeled  into  new  apparatus.*    The 

largest  lumps  were  fused  agreeably  to  my  original  plan  of  keeping 

* 

*  1  hare,  since  this  statement  was  made,  been  led  to  believe  that  fused  platina 
vill  be  free  from  a  fauU  to  which  Wollaston's  platina  is  more  less  liable,  accord- 
ingly as  the  process  is  more  or  less  skilfully  managed.  The  fault  to  which  I 
allude  is  that  of  scaling  when  extended  under  the  hammer  in  order  to  form  a 
crucible  or  capsule.  I  had  a  platina  dish  of  nine  ounces  in  which  many  scales  ex- 
isted.   By  fusion,  this  tendency  in  the  metal  appeared  to  be  corrected. 

During  the  fusion  of  some  large  lumps  which  had  been  imperfectly  welded  from 
the  state  of  sponge,  vitreous  globules  were  observed  to  e^ude.  Of  this  fact  I  can 
conceive  of  no  other  eiplanation  than  one  founded  on  the  allegation  of  Prof.  Dan- 
iels, that  daring  exposure  to  fire,  plau'na  absorbs  silicon. 
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the  gases  id  diflbrent  receptacles  and  allowing  them  to  meet  daring 
efflux.  I  have,  however,  operated  in  the  large  way  upoD  the  plui 
coDtrived  and  employed  by  Newman,  Brooke,  Clarice  and  others, 
having  used  at  one  operation  nearly  thirty  gallons  of  the  mixture  of 
the  gaseous  elements  of  water. 

This  I  was  enabled  to  do  with  safety  by  an  improvement  in  Hen- 
ming's  safety  tube.  With  this  improved  plan,  I  have  allowed  the  gas 
to  explode,  as  far  into  the  tube  of  efflux  as  the  point  where  the  con- 
trivance in  question  was  interposed,  at  least  a  hundred  Vimes  witbouC 
its  extending  beyond  it.  Still,  however,  the  other  mode  in  whick 
the  gases  are  separate  until  they  meet  in  passing  out  of  their  respec- 
tive receptacles,  is  less  pregnant  with  anxiety,  if  not  with  risk.  As 
these  elements  are  known  to  explode  by  the  presence  of  several 
metals,  other  mysterious  causes  of  explosion  may  be  discovered. 

How  much  do  I  regret,  that  an  ocean  now  rolls  between  myself 

and  those  respected  and  esteemed  brethren  in  science  whom  tlus 

nime  last  year  I  had  the  pleasure  to  meet  and  greet  at  Bristol,  and  to 

whom  I  shall  ever  be  grateful  for  their  kind  reception.     How  macb 

would  it  gratify  me,  could  1  exhibit  to  them  and  their  enlightened 

visitors,  that  splendid  concentration  of  light  and  heat  which  I  have 

latteriy  employed,  by  which  a  metal  infusible  in  the  air  furnace  or 

Ibrge,  is  made  as  fluid  as  mercury,  so  as  to  be  blown  off  in  globuks. 

With  the  highest  esteem,  I  am  respectfiilly  yours, 

(Signed,)  Robert  Hark. 

Josh  Daltoh,  Esq.,  ChairmMm  of  the  British  Auoei^Hon  ^ 
for  Ui  Advancemfnt  of  Sciinci.  .  y 

7.  Notice  of  the  effect  of  Solai^Heat  in  raisijig  a  Balloon^  im 
a  Utter  to  the  Editor^  dated  Hamilton^  Upper  Canada,  April  Vlik^ 
1837,  from  John  Rae,  E$q. — By  the  action  .of  the  sunbeams  I 
caused  a  body  of  some  pounds'  weight  to  ascend  and  float  in  the 
^atmosphere,  certainly  at  the  height  of  a  mile,  probably  of  severaL 
I  will  not  detain  you  with  an  account  of  previous  speculations  and 
experiments  but  state  the  simple  fact.  Of  paper  blackened  with 
China  ink,  of  which  I  enclose- specimens,  I  made  a  bag — the  body 
of  a  cylindrical  form,  one  of  the  ends  tapering  to  a  cone.  The 
length  of  the  axes  of  the  cylinder  and  cone  together  eighteen  feet, 
the  diameter  of  the  former  ten  feet  and  three  quarters.  At  the  apex 
of  the  conical  part  there  was  left  an  opening  of  about  a  foot  in  di- 
ameter sectired  by  a  circular  piece  of  wire  and  having  suspended 
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from  its  ecBter  a  string  eight  feet  long  with  a  weight  of  foar  ounces 
at  the  end  of  it*  The  whole  weighed  about  three  pounds.  On 
exposing  this  apparatus  to  the  sun's  rays,  the  black  paper  absorbing 
theiDi  the  interior  air  is  heated  and  expanded,  and  the  whole  rises  as 
a  ballooB  fiHed  with  hydrogen  gas,  or  common  air  heated  by  com- 
trasdon.  It  was  on  the  10th  inst.  at  half  past  se^en,  A.  M .  that 
I  made  my  final  experiment.  It  happened,  that  just  at  the  moment 
we  were  engaged  at  it,  an  eddy  of  wind  came  upon  us,  a  small  rent 
was  made  in  the  paper,  and  we  were  obliged  to  let  go,  though  it 
seemed  to  be  only  half  filled.  It  floated,  neyertheless,  and  soon 
began  to  expand  more  fully  and  to  ascend.  The  wind  at  the  sur* 
fiice  of  the  earth  was  then  about  W.  S.  W.,  but  as  it  ascended,  this 
Aew  aerial  royager,  which,  if  I  may  be  allowed,  I  would  name  the 
Sun  Flyer,  getting  into  other  currents,  went  first  south,  and  then  a 
Ihtle  to  the  west  of  south,  disappearing  in  about  fifty  fife  minutes, 
bearing  due  south. 

Hamilton  Hes  at  the  head  of  Lake  Ontario,  on  the  western  ex- 
tremity of  Burlington  bay  and  immediately  beneath  what  is  here 
termed  the  mountain — the  limestone  ridge  that  surrounds  the  head 
of  the  lake  from  Niagara  falls  to  near  Toronto.  From  the  point 
where  I  stood,  the  summit  of  this  was  exactly  three  quarters  of  a  mile 
distant  and  at  least  two  hundred  and  fifty  feet  high.  At  some  dis- 
tance above  the  trees  which  fringe  the  edge  of  the  mountain,  this  new 
Toyagerof  the  air  dwindled  to  a  mere  point  and  disappeared.  The 
morning  was  very  clear  and  our  Canadian  sky  is  very  pure.  I  think 
therefore  it  must  have  been  at  least  twenty  miles  off  and  therefore 
over  a  mile  and  a  half  high.  I  had  calculated  somewhat  loosely, 
that  it  would  rise,  if  no  accident'  intervened,  about  six  miles.  These 
calculations  were  founded  on  previous  experiments  with  a  small 
cubical  bag  about  two  feet  on  the  side,  formed  of  similarly  pre- 
pared paper.  In  this,  when  exposed  to  the  sun's  rays,  the  ther- 
mometer stood  at  30^,  40^,  60^,  or  even  80^,  higher  than  in  the 
f hade,  (I  mean  Fahrenheit's  thermometer,)  and  it  weighed  itself 
from  three  fourths  to  one  and  a  half  ounces  avoirdupois  less  in  the 
former  than  in  the  latter  situation.  I  am  unable  to  say  what  the 
precise  buoyant  power  of  the  large  bag  may  have  been.  In  a  pre- 
vious essay  I  had  attempted  to  ascertain  this  and  other  particulars 
by  leaving  a  large  opening  in  the  bottom,  into  which  I  got,  and  keep- 
ing it  fast  with  strings  attached  all  round  ;  but  it  then  inflated  so 
rapidly  chat  before  our  preparations  were  completed  the  upper  part 
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core  away  from  the  lower,  and  after  ascendiog  about  ooe  hmidred 
feet  upset  aud  came  down.  It  seemed  to  me  from  the  strings,  be. 
broken,  to  have  bad  a  force  of  several  pounds. 

I  have  heard  nothing  of  my  apparatus  since  I  dismissed  it.  la 
the  course  it  took  it  would  pass  over  a  level,  woody  and  thinly  set-- 
tied  tract  till  it  came  near  Lake  Erie,  then  it  would  be  at  a  high 
elevation,  and  might  not  catch  the  eye  of  manj^individuab.  If  I 
calculated  its  rate  nearly  correctly  it  would  have  gone  over  two  b«n- 
dred  miles  before  sunset.  This  would  carry  it  in  a  right  line  to  tbe 
extremity  of  Ohio  or  Michigan.  It  may  however  have  been  tossed 
about  by  counter  currents  on  Lake  Erie  and  sunk  there,  or  aome 
accident  may  have  happened  to  it  from  the  rent,  which  however  was 
near  tbe  bottom,  and  it  may  have  had  to  come  down  in  mid  oouise 
and  landed  in  the  woods  unseen.  I  do  not  think  it  has  been  caught 
by  any  one  in  Canada  or  I  should  have  heard  of  it,  as  my  addieai 
was  attached  to  it. 

^  Cui  bano.^  It  is  a  new  power  and  all  such  have  at  last  become 
of  use.  But  I  think  the  Sun  Flyer,  if  kept  flying, — (and  were  its 
nature  understood,  this  would  be  an  easy  matter,  for,  though  it  comes 
to  the  earth  with  sun  set  it  would  rise  with  him  on  the  moming,) 
might  be  made  to  communicate  to  us  interesting  facts  coDcemii^ 
tbe  regions  it  visits — their  temperature,  currents,  .be.  Again,  a  large 
one,  forty  or  forty  five  feet  diameter,  would  easily  carry  up  a  man, 
and  if  made  of  proper  materiab  would  be  safe  and  more  manageable 
than  a  balloon,  as  by  means  of  a  valve  its  power  of  ascent  and  de- 
scent would  be  almost  unlimited,  and  all  advantage  might  be  takes 
of  varying  currents,  and  the  effect  of  inclined  planes,  giving  diagonal 
itiovements.  It  is  abo  to  be  considered  that  sunshine  costs  noth- 
ing.* 

8.  Extract  of  a  letter  from  Mr.  Charles  Fox,  *^  relative  to  tke 
motion  of  the  melted  grease  in  a  candle  while  burning.*' 

Mt  Dear  Sir, — My  attention  was  lately  called  to  the  motion  of 
the  melted  grease  in  a  candle  while  burning,  and  which  I  am  pus- 
zled  to  account  for  :  did  you  ever  notice  the  following  ? 

*  Clouds  too  dome  without  cost,  aud  the  shading  of  tbe  sky  woaid  of  comae 
bring  down  the  voyager.  Would  this  be  presented  by  artiliciaJ  heat,  or  in  what 
manner  would  the  ingenious  inventor  propose  to  prevent  a  descent  in  dongeroos 
circamstances — on  the  sea,  or  a  dense  forest,  a  mountain  precipice,  &c.  ? — En. 
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If  the  small  black  atoms  wfiich  are  generally  floating  in  the  liquid 
of  a  eaodle  ready  to  overflow,  be  observed,  it  will  be  seen  that  they 
have  a  two-fold  motion.    They  are  slowly  drawn  up  towards  th« 
wick  fa]  a  straight  line ;  but,  when  almost  touching  it,  shoot  off  with 
great  rapidity  towards  the  edge  of  the  candle,  instead  of  being  drawn 
up  into  the  flame,  the  ends,  at  the  same  time,  being  always  turned* 
For  instance,  let  AB  be  the  circumference  of 
the  candle,  C  the  wick,  and  DE  the  atom. 
The  end  D  is  drawn  up  towards  C  till  within 
the  nearest  approach  it  is  able  to  make  without 
touching,  when  it  is  suddenly  and  violently  re- 
pulsed and  turned  round,  so  that  D  is  towards 
the  edge,  E  towards  the  wick.    This  is  re- 
peated, generally  with  much  regularity,  as  regards  time  and  speed, 
till  the  candle  overflows. 

There  appear  to  be  always  in  action  two  distinct  powers,  the  one 
of  attraction,  which  I  suppose  to  be  capillary,  and  more  easily  com- 
prehended ;  the  other  of  repulsion,  which  appears  commonly,  though 
not  always,  to  act  from  distinct  and  fixed  points  in  the  wick,  io 
determinate  rays  towards  the  «dge.  The  repulsive  power  is  the 
strongest,  and  yet  extends  a  very  short  distance,  as  the  atom  is  not 
acted  on  till  it  b  as  near  the  wick  as  it  can  well  approach.-  Is  thb 
the  action  of  the  whole  liquid  or  only  of  the  extraneous  bodies  float- 
ing in  it  ?  These  facts  I  have  observed  only  in  spermaceti  candles, 
but  presume  they  will  be  the  same  in  tallow  or  wax. 

New  York,  ^lember  8th,  1837. 

9.  Suppkment  io  Dr.  MeaseU  paper  on  Spontaneous  Comhu^ 
tion. — The  editor  has  added  a  note  to  the  statement  of  the  sponta- 
neous inflammation  of  horse  manure,  tp  show  that  the  case  alluded 
to,  p.  151,  was  ascertained  to  have  been  the  work  of  design.  That 
manure  will  take  fire  spontaneously  is  rendered  probable  by  a  recent 
occurrence  in  Baltimore.  In  the  "  Patriot"  newspaper  of  that  city 
of  September  26,  it  is  stated  that  ''  the  alarm  of  fire  on  Sunday, 
was  occasioned  by  spontaneous  combustion  in  a  deposite  of  manure 
from  the  stable  on  the  rear  of  the  premises  of  Edward  Patterson, 
Esq.,  in  South  Gay  street,  near  Market  street.  The  situation  of  the 
place  forbids  the  idea  of  any  other  origin  ;  and  it  was  generally  be- 
lieved by  those  who  saw  it  to  be  a  case  of  spontaneous  combustion*" 
Who  that  reflects  upon  the  chemical  contents  of  stable  manure  can 
doubt  that  it  contains  the  principles  of  combustion? 
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10.  Another  case  of  the  SpoiUmeoui  Combustion  of  Virgisim 
Coal.'^ln  the  month  of  October,  ISST,  two  tbousand  basheb  of 
Richmond  Coal  which  had  been  deposited  for  some  time  under  • 
shed  on  Mr.  Lawrence's  wharf,  in  New  London,  Coon.,  became  ig* 
ntted.  The  coal  surrounded  a  post  which  supported  the  front  pan 
of  an  open  shed.  Smoke  was  discovered  issuing  from  the  mass,  and 
,  on  the  removal  of  the  coal,  the  post  was  found  charred.  The  timdy 
discovery  of  the  fire  prevented  the  eaitensive  conflagratioD  of  coo* 
tiguous  wooden  t>uildings. 

11.  Meteor. 

Rochester,  (N.  H.)  Augost  7, 1837. 
.  Paor.  SiLLiMAN. — Dear  Sir — You  have  probably  seen  some 
account  of  the  meteor  that  appeared  in  this  region  on  Wednesday 
the  5th  ult.  I  had  the  satisfaction  of  seeing  it  myself  as  I  w» 
walking  in  the  street  betwixt  seven  and  eight  o'clock  in  the  evening. 
It  first  made  its  appearance  from  behind  a  dark  doud,  a  little  to  the 
southwest  of  this  place,  and  flashed  along  through  the  heavens  with 
great  majesty  and  splendor.  Its  course  was  to  the  north,  or  a  little 
northwest,  inclining  to  the  horizon.  Its  elevation  above  the  b<mson 
was  about  thirty  degrees.  Its  size  was  about  that  of  the  sun  in  its 
zenith,  and  its  color  that  of  iron  heated  to  whiteness.  It  was  visible 
about  a  minute  and  exploded,  as  it  was  passing  out  of  sight.  Many 
.  fragments  fell  from  it,  throwing  out  an  intense  light  of  beautiful  odors* 
Many  say  they  heard  a  report  as  of  distant  cannon,  though  I  did 
not.  A  long  track  was  left  behind  it  of  a  grayish  color,  which  con* 
tinned  waving  and  expanding  for  some  minutes  and  then  vanished 
gradually  away. 

This  meteor  seems  to  me  to  confirm  the  truth  of  the  remarks  yoo 
made  to  our  class^  about  the  nature  of  such  bodies ;  that  tbey  are 
not  aerial,  concretions,  nor  volcanic,  nor  lunar  ejections,  nor  fragmeiHs 
of  a  broken  planet  between  the  orbits  of  Mars  and  Jupiter ;  but 
terrestrial  comets. 

12.  inproved  mode  of  constructing  Magnets. — ^A  paper  was  read 
before  die  Royal  Society  of  London,  at  a  late  meeting,  ''on  an  im- 
proved mode  of  constructing  magnets,"  by  James  Cunningfaam,  Es^ 
The  material  recommended  by  the  author  for  the  most  economical^ 
as  well  as  effectual  method  of  constructing  magnets,  is  cast  iron, 

*  The  writer  was  a  pupil  in  Yale  Colle^. 
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whioh  should  be  formed  in  small  castings  in  the  shape  of  a  horse 
shoe,  each  weigfaiog  about  seven  ounces ;  these  he  finds,  on  being 
touched  in  the  usual  manner  by  a  small  compound  magnet,  received 
and  retained  the  impregnation  better,  than  any  which  he  had  pre- 
viously constructed  of  steel. — Aihenaumj  Aiig.  26, 1837. 

13.  B(mtt  of  the  Mammoth. — A  part  of  a  mammoth  has  this  day 
(Aug.  19th)  been  uncovered  in  excavating  the  Genesee  Valley  Car 
nal,  where  it  crosses  Sophia  street,  in  this  city.  Twq  ribs,  a  part  of  the 
skull,  and  of  a  bone  of  a  leg,  and  an  enormous  tusk,  have  been  found. 
The  last,  which  must  have  been  eight  or  ten  feet  long,  was  chiefly 
picked  to  pieces  by  the  Irish  laborers,  who  supposed  it  to  be  a  hgy  as 
it  had  lost  its  gelatine ;  about  a  foot  of  the  smaller  end  is  entire,  and 
there  can  be  no  doubt  what  it  once  was.  It  must  have  been  eight 
inches  in  diameter  in  the  middle.  One  rib,  which  seems  to  have  been 
a  thort  rib,  is  in  a  fine  state  of  preservation.  Whether  the  ani- 
mal was  an  elephant  or  a  mastodon  is  uncertain.  These  remains 
were  found  about  four  feet  below  the  surface  in  a  hollow  or  water* 
course,  lying  on  and  in  a  very  hard  body  of  blue  clay,  and  about  two 
feet  above  the  poliihed  Umestonef  which  underlies  so  great  a  portion 
of  this  city. 

The  upper  surface  of  the  limestone,  which  is  covered  with  soil 
and  earth  from  two  to  six  and  sometimes  to  twelve  and  twenty  feet 
deep  under  Rochester,  is  not  merely  smoothed,  but  actually  polished^ 
making  a  very  good  transition  marble.  It  has  in  one  line  been  dug 
through  for  a  hundred  rods ;  in  others,  it  has  been  exposed  ten  to 
twenty  rods  in  length ;  and  again,  opened  only  in  digging  wells.  It 
seems  to  underlie  many  hundred  acres.  C.  D. 

Rochester,  August  19tb,  1837. 

14.  Newly  discovered  Ichnolites. — Facts  or  specimens  in  that 
department  of  natural  history  which  may  be  termed  Icbnology,  or 
ths  science  of  stone  tracks,  seem  to  be  rapidly  accumulating.  Among 
other  localities  which  have  been  lately  discovered  may  be  mentioned 
one  at  Middletown,  Ct.  where  several  successive  tracks,  belonging 
probably  to  the  omithichnites  of  Prof.  Hitchcock,  may  be  traced 
on  a  layer  of  micaceous  shale  in  the  sandstone  formation,  the  tracks 
bemg  of  a  medium  size  and  about  fourteen  inches  asunder.  At  the 
same  locality,  which  is  about  one  mile  and  a  half  southeast  of  the 
Wesleyan  University,  there  have  been  also  found  several  tracks  of 
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t  brgar  speeiesi  piokiblj  dM  O.  gigtnteM  of  Pnt.  H.  Ani^ 
.  feyr-toed  spaoimeo  found  at  ibis  place  baa  beeo  deposted  at  tbt 
WeBiajraa  UDivefsitj,  and  which  may  have  portaiaed  to  some  aa* 
known  qoadraped.  Another  looalitj  has  been  disooreied  by  Dr. 
Richard  Warner,  of  Middietown,  situated  about  four  niks  ooith  of 
the  foregoing.  It  b  also  understood  that  Prof.  Hitchcockt  to  wbom 
we  are  indebted  ftx  the  development  of  this  subject,  has  obtained 
man  J  additional  specimenSi  comprising  a  number  of  new  species.-^ 

15.  Hot  Springs  ofArJcansaWf  fyc. — A  correspondent  under  date 
of  July  S|  1837,  writing  from  the  hot  springs  states,  that  the  tenh 
perature  of  the  springs  is  about  154^  or  156^  Fahr. ;  that  tbef 
seldom  vary ;  that  the  hottest  are  the  largest — ^that  they  are  Domer- 
ous,  and  that  some  of  them  discharge  a  barrel  or  perhaps  fifty  gallooi 
of  water  per  minute. 

It  is  stated  also  that  there  b  abundance  of  good  salt  water  about 
forty  miles  southeast  from  the  springs,  and  alum  in  a  few  places  ii 
such  abundance  and  so  pure  that  it  Is  used  for  all  the  ordinary  pur- 
poses.  These  springs  are  situated  near  latitude  34^  30',  and  longi- 
tude west  from  Greenwich  93^. 

16.  Fire  bricks  and  hearth  stones  for  Jumaces* — ^In  the  nomber 
of  this  Journal  for  April  (1837)  it  was  stated  that  excellent  fire 
bricks  had  been  made  by  Mr.  Isaac  Doolittle,  then  of  Benningtoe, 
Vermont.  That  gentleman,  now  at  Fort  Ann,  New  York,  requests 
us  to  state  that  the  bricks  were  made  by  Messrs.  L.  Norton  b  Sob, 
of  Bennington.  Mr.  Doolittle  adds — "  during  my  connection  with 
the  Bennington  Iron  Works— -a  period  of  nearly  fifteen  years,  we 
made  repeated  trials  of  all  the  most  noted  kinds  of  fire  bricks,  both 
English  and  American,  and  we  have  found  that  those  manufactured 
by  Messrs.  L.  Norton  &  Son,  are  decidedly  superior  to  all  otbeis 
that  we  ever  used  ;  and  I  would  add,  that  so  far  as  I  know  and  be- 
lieve, the  same  result  has  beeo  attained  by  all  persons  who  have 
used  these  bricks  for  lining  cupolas,  and  other  purposes  requiriog  t 
highly  refractory  and  durable  article.'^ 

17.  Edwardriie^ — ^Perfect  crystals  of  this  mineral  have  of  late 
been  noticed  which  have  the  form  of  the  annexed  figures.  Fig.  1} 
is  the  more  common  form ;  fig.  2,  has  been  observed  in  a  small 
translucent  crystal.  The  dotted  plane  p,  a  basal  face  of  the  prima- 
ry, often  occurs  as  the  resuh  of  cleavage,  and  presents  a  hrillivit 
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Tht  angles  quoted  were  ohiaioecl  by  Prof.  SSupari  end 
Mr.  Dama;  those  of  obsenralioo  bj  the  former  geottenNui  from  die 
eiryital  represented  in  fig.  2,  and  those  of  calculation  by  the  htter. 
The  kcei%  of  this  oystal,  though  quite  bright,  were  somewhat  cunred, 
and  consequently  there  was  considerable  variation  in  the  angles  ob- 
tained with  the  reflecti?e  goniometer. 

Pi?.  1. 
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The  description  of  Fig,  2,  after  the  notation  of  NaumavNi  is  u 
follows : 

odPod  .  odP  .  odPoo  .  odP2  .  Pod  .  P'od  .  -P .  -Poo . 
e        M.      €  ef         a       a         e  a 


*  The  observed  angles  assumed  as  data  for  the  calculation  of  the  interfkcial 
angles  of  the  crystal  are  as  foUow:  M:#slSe^9(y;  e:t«140^ie';  i:}i^i9S^». 
Themxes,a:b;c««m:l:lKtt4.    y-Te^lS'. 
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18.  Leikaa  Otognottieaj  oder  AbbilduDg  und  Beschieibmig  dcr 
for  die  Gebirgs-FprmatiooeD  bezeichDeDdsteo  VemeineruDgen :  fOB 
Dr.  H.  G.  jBronn,  Prof,  an  der  Univ.  zu  Heidelberg,  Svo.  widi 

,  litbog.  in  4to.  Stuttgart.  1835.-^Tbi8  extensive  work  is  devoted  to 
ibe  descriptions  and  illustrations  of  the  numerous  species  of  organic 
remains,  and  wben  completed  will  form  one  of  tbe  most  valoabie 
treatises  on  this  subject.  In  tbe  very  abundant  references  to  autbois, 
tbe  large  number  of  synonyms  given,  and  tbe  full  Ibts  of  localities 
accompanying  tbe  descriptions,  tbe  work  evinces  tbe  industry,  seal 
and  accurate  science  of  its  autbor.  Tbe  litbograpbic  plates  wbicfa 
accompany  tbe  work,  are  elegant  specimens  of  tbis  art,  and  as  far  as 
we  can  judge  from  tbe  specimens  tbat  bave  come  under  our  observa- 
tion, are  accurate  illustrations  of  tbe  species.  We  observe  among 
tbero  quite  a  large  number  of  tbe  fossils  of  our  own  geological  fiff- 
mations. 

19.  Etemente  der  techniscken  Chemie ;  zum  Gebraucb  beim  Un* 
terricbt  im  Konigl.  Gewerbinstitut  und  den  Provinzial-Gewerbschulen 
des  preuss.  Staats :  von  Ernst  Ludwio  Schubarth,  Doctor  der 
Pbilosopbie,  Medecin  und  Cbirurgie,  ausserordentlicben  Professor  an 
der  Konigl.  Friedricb-Wilbelms-Universitat  zu  Beriin,  &c.  Zweite 
iebr  vermebrte  Auflage.  2  Bande,  8vo,  mit  20  Kupfertafeln.  JBer- 
Ini,  im  Commission  bei  August  Riicker.  1835. — ^Tbe  work  whose 
title  is  here  given,  i^  a  treatise  on  tbe  application  of  Cbenaistiy  to 
tbe  Arts,  and  includes  extended  observations  on  tbe  uses  and  modes 
of  preparation  of  tbe  substances  employed  in  tbe  various  processes 
in  the  arts.  There  are  very  few  of  these  processes,  at  the  present 
day,  that  have  not  received  signal  improvements  from  the  discoveries 
of  8cienti6c  chemistry,  and  a  knowledge  of  this  subject  is  rapidly  be* 
coming  of  increased  importance,  both  to  those  practically  concerned 
and  to  the  community  at  large.  Tbis  addition  to  the  small  number 
of  treatises  on  this  subject,  has  therefore  been  received  by  us  with 
extreme  interest;  an  interest,  which  has  been  much  increased  by  our 
perusal  of  the  work. 

The  first  volume  commences  with  an  introduction  to  the  subject, 
occupying  sixty  pages,  in  which  the  different  kinds  of  chemical  appa- 
ratus and  modes  of  operation  are  fully  explained.  Tbe  author  next 
proceeds  to  an  account  of  the  elementary  substances  and  their  inor- 
ganic compounds,  arranging  the  remarks^in  chapters  treating  sever- 
ally of  tbe  different  elements.    After  thus  occupying  about  one 
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tfaoofaod  pages,  be  proceeds  to  the  coosidention  of  (wgtiiic  bodies, 
describiDg  as  befi>re  their  qualities,  uses,  modes  of  application  and 
methods  of  preparation,  with  which  he  completes  the  last  vohime  of 
six  hundred  and  fifty  pages.  The  observations  on  the  diflbrent  sab* 
stances,  are  made  with  sufficient  fullness,  and  contain  a  vast  fund  of 
inlbrroation,  which  makes  the  work  interesting  to  the  mere  general 
reader.  The  descriptions  of  apparatus  are  illustrated  by  twenty  folio 
oopper  plates  of  neat  execution,  in  which  are  given  all  the  detaib 
necessary  for  the  constructbn  of  the  instruments  described. 

This  treatise  has  been  adopted  as  a  text  book  in  the  Royal  and 
other  institutions  in  Prussia  and  in  other  parts  of  Europe.  The  au- 
thor writes  that  it  is  not  in  the  bookstores,  but  may  be  obtained  fixMn 
him  at  a  low  rate. 

80.  Protest  ofLt.  Mather.* — Many  of  the  readers  of  the  Naval 
Magazine  have  probably  seen  the  late  Geological  Report  of  "  6. 
W.  Featherstonhaugh,  U.  S.  Geologist,"  upon  a  geological  tour  to 
the  Coteau  des  Prairies.  There  is  no  such  office  recognized  by  the 
acts  of  Congress  as  U.  S.  Geologist,  a  title  assumed  by  Mr.  F.,  in 
consequence  of  his  having  been  a  daily  employ  £  on  geological  duties 
under  the  orders  of  a  Topographical  Bureau,  which  is  a  sub-office  of 
the  War  Department. 

Mr.  Featherstonhaugh  and  myself  were  associated  under  the  or* 
ders  of  the  Topographical  Bureau,  and  were  directed  to  make  a 
geological  survey  of  the  country  between  Green  Bay  and  the 
Coteau  des  Prairies,  and  were  called  on  for  separate  reports. 
While  engaged  on  that  survey,  I  made  a  sketch  of  the  topogra- 
phy of  the  country  adjacent  to  the  St.  Peter's  River,  and  took 
the  bearings  and  comparative  lengths  of  all  the  bends,  so  as  to  form 
a  map  of  all  the  meanderings  of  the  stream,  with  a  view  to  illustrate 
the  minute,  as  well  as  general  geology,  by  references  from  my  re- 
port. Mr.  F.  had  no  share  in  the  original  preparation  of  the  mate- 
riak  for  this  map.  In  his  published  report  of  that  survey  is  a  topo- 
graphical map  of  the  St.  Peter's,  which  he  had  plotted,  from  my 
original  notes,  by  an  officer  in  the  Topographical  Bureau,  and  it 
comes^  before  the  world  as  a  map  of  the  St.  Peter's,  '^  by  G.  W. 
Featherstonhaugh."  It  is  a  copy  of  mine  on  a  smaller  scale,  ex- 
cept that  be  has  extended  the  courses  of  the  streams  fiur  bejrood 
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wfaeie  we  saw  tbem,  and  pot  on  it  the  topography  of  the  Coleia^ 
des  Prairies  as  he  supposes  it,  for  great  distances  nortbi  west,  and 
•outh  of  where  we  saw  it  The  public  will  now  understand,  aot 
mj  surprise  at  the  course  pursued  by  Mr.  G.  W.  Fei^ieTstODhaughy 
for  I  am  not  surprised,  but  my  indignation  that  he  should  thus  ap* 
propriate  a  portion  of  my  labors  tDtihaui  adcnowledgmeut. 

Under  such  circumstances,  I  deem  it  a  duty  to  myself  and  die 
scientific  public,  to  denounce  Mr.  Featherstonhaugh  tothe  worid,ibr 
this,  as  one  instance  of  his  appropriating  tbe  labors  of  others  to  bb 
own  uses  without  acknowledgment.  W.  W.  Mathxr. 

31.  New  SUk  Worm. — ^At  Maragnan  and  Rio  Janeiro  are  several 
species  of  Bombyx,  the  caterpillars  of  which  enclose  themsehres  b 
a  cocoon,  after  having  spun  a  thicker  and  stronger  silk  than  that  of 
the  ordinary  silk  worm.  It  has  been  tried  by  Padre  Mestre,  and 
forms  a  very  solid  material.  A  species  of  mulberry,  the  firuit  of 
which  is  smaU  and  inedible,  grows  near  Rio  Janeiro,  which  it  is  pro- 
posed to  cultivate  for  feeding  the  caterpillara. — Athmcewmj  Mag^ 
J837. 

33.  New  Voyage  round  the  ^orU.-^The  King  of  the  French 
has,  by  a  decision  of  the  36th  of  March,  approved  of  a  {nxiposal  of 
the  Minister  of  the  Marine,  for  a  new  voyage  round  the  world,  the 
conduct  of  which  is  to  be  confided  to  Capt.  Dumont  dllrvifle.  Two 
vessels  are  to  be  employed  in  this  expedition :  the  Aitrolabe^  com- 
manded by  Capt.  d'Urville,  and  the  Zeliey  by  Capt.  Jacquiaot 
These  vessek  were  to  sail  from  Toukxi  at  the  beginning  of  September 
last*  After  a  short  stay  at  the  Cape  Verd  Islands,  they  wiH  go  io 
tbe  Soudi  Polar  Sea,  passing  between  Sandwich  land  and  New 
Shetland,  in  order  to  expbre  those  seas,  in  which  Weddel  abnt 
seems  to  have  been  able  to  reach  the  74th  degree  of  south  latitude. 
The  expedition  will  extend  its  researches  towards  tbe  Pole  as  far  as 
the  ice  may  aUow ;  then,  turning  back  towards  th^  north,  M.  dlJr* 
ville  win  pass  through  Magellan's  Straits,  where,  notwitbstandbg  die 
labors  of  Capt.  King,  it  is  believed  that  an  ample  harvest  of  discof^ 
eries  still  awaits  the  navigators  who  may  ex{dore  them.  The  iahnd 
of  Chike,  to  tbe  west  of  Patagonia,  will  then  be  carefully  examined ; 
after  which  tbe  expedition  will  go  to  Valparaiso,  to  give  tbe  crews 
the  repose  they  will  require,  and  to  make  such  repairs  as  may  be 
necessaiy  to  enable  the  vessels  to  prosecute  their  voyage.    Leaving 
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Aftt  tM)rt  b  tbe  spring  of  18S8,  the  ships  will  make  for  tbe  Polyne- 
sieii  Isltads ;  and,  on  arriving  at  Vavaoo,  M.  d'Urrille  will  eroploj 
the  first  part  of  June  in  completing,  by  new  observations,  the  work 
executed,  hi  1827,  by  the  officers  of  the  Astrolabe.  The  vessels 
wiH  then  visit  Banks's  Islands,  to  the  north  of  the  New  Hebrtdes^ 
which  are  hardly  known,  and  Van  Icoro,  where,  however,  they  go 
merely  to  visit  the  cenotaph  erected  to  tbe  memory  of  La  P^rouse^ 
and  to  obtain  further  information  from  the  natives.  Thence  M* 
d'Urvitle  will  steer  towards  the  Solomon  Isles ;  and,  if  the  condition 
of  the  vessels  permit,  he  will  proceed  through  Torres  Straits,  and 
insit  the  new  Dutch  colony,  on  the  river  Dourga,  the  Isles  of  Aroo 
and  Key,  and  then  go  to  Amboina.  From  Amboina  the  Zdie  will 
be  sent  back  to  France,  so  that  she  will  return  a  year  before  the  wf t* 
trolabe^  and  will  bring  home  the  collections  already  made,  and  the 
result  of  the  operations  performed.  The  Astrolabe  alone  will  then 
sail  round  New  Holland,  and  will  visit,  about  November  or  Decern*' 
ber,  1838,  the  colony  at  Swan  River.  Hence  she  will  proceed  to 
fiobart  Town,  and  then  sail  to  New  Zealand*  The  months  of  Feb-' 
ruary  and  March,  1839,  will  be  devoted  to  important  operations  in  thai 
great  bland,  especially  in  carefully  exploring  certain  parts  of  Cook'it 
Straits,  which  may  afford  valuable  resources  to  English  whalers.  She 
will  then  visit  the  Chatham  Isles,  respecting  which  we  have  had  not 
information  since  their  discovery  by  Broughton  in  1791.  Then^ 
Meering  to  the  north,  M.  d'Urville  will  pass  two  or  three  montht 
among  the  Carolines ;  and  about  August  he  hopes  to  arrive  at  Mm* 
danao,  where  no  French  ship,  it  is  said,  hias  ever  touched ;  after 
which,  he  will  visit  some  parts  of  the  island  of  Borneo,  pay  a  short 
visit  to  Batavia,  touch  at  one  or  other  of  die  jports  of  Sumatra,  and 
return  by  the  Cape  of  Grood  Hope  to  France,  where  he  expects  ta 
arrive  about  March  or  April,  1840,  after  an  absence  of  thirty  or  thirty 
two  months.  It  is  unnecessary  to  point  out  the  interest  which  attachee 
to  an  expedition  conceived  on  so  large  a  scale,' and  calculated  to  pro« 
duce  very  important  results.  Two  vessels,  perfectly  well  equipped, 
and  commanded  by  officers  accustomed  to  surmount  the  difficulties 
of  v(^ages  of  discovery,  hold  out  very  reasonable  prospects  of  success 
in  such  an  enterprise.— ^^^Aemnm,  Aprils  1837. 

23.  Oreeee. — ^A  society  of  Natural  History  has  been  estabKshed 
fai  Athens.  It  was  addressed  at  its  first  meeting  by  M.  Nicolaidei^ 
Levadiefe,  a  mediea}  officer  under  tbe  Orede  govemroent.    After 
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pobtiog  oat  the  adraotages  to  be  derired  from  apicoltore,  of  wfaieh 
the  Greeks  are  now  coroparatiFely  igDoranti  although  Sicilj,  a  Gte* 
ciao  colony,  was  b  ancient  times  the  granary  of  Rome,  and  after  ad- 
verting to  Holland  and  Enghind,  as  proofs  of  what  skill  and  industry 
might  do  even  with  an  ungrateful,  and  under  comparatively  rude  cE* 
mates,  M«  Levadiefs  proceeded  as  foUows  ^— *'  The  Greeks  formeriy 
worked  silver  mines  in  Attica  and  in  some  of  the  islands  in  the  Ar- 
chipelago; but  gdd  came  to  them  through  Macedonia  and  Thrace, 
from  Pannooia  and  Illyria.  Hence  the  gold  coins  of  ancient  Greece 
are  so  few,  while  those  of  the  Macedonian  kings  are  still  numerous. 
The  marble  quarries  of  Pentelicus  and  Faros  are  too  weU  known  to 
need  being  mentioned.  Chromium  has  been  found  in  Suboea ;  Mi- 
]o§  is  rich  in  sulphur,  vitriol  and  alum ;  Siphoas  possesses  silver  ores ; 
Naxos  maintains  a  trade  in  emery ;  Santorin  is  rich  m  steatite,  or 
soap-stone,  which  is  much  sought  for,  chiefly  to  make  the  luting  of 
water-pipes.  I  shall  not  say  any  thing  of  our  numerous  mineral 
springs,  the  waters  of  which  are  so  serviceable  to  suflbring  humanity. 
Unfortunately,  mines  cannot  be  expected  to  repay  the  cost  of  work- 
ing them,  unless  where  coals  are  at  hand  and  in  abundance.  It  sfaaB 
therefore  be  the  business  of  the  society  of  Natural  History  to  prose- 
cute the  much  desired  examination,  as  to  die  nature  and  quali^  of 
the  stone  coal  discovered  at  Negropont  and  at  Argos,  and  to  report 
00  the  uses  to  which  it  may  be  applied,  whether  as  fuel  for  domestic 
purposes  or  for  the  making  of  gas ;  whether  it  be  adapted  for  the 
use  of  furnaces,  or  smithies,  and  for  steam  navigation." — lb. 

34.  Oeologieal Society. -^-AprillQ.— Rev. W. Whewell, President, 
in  the  chair. — A  paper  was  read  by  Mr.  Owen,  <  On  the  cranium  of 
the  Toxodon,  a  new  extinct  gigantic  animal,  referable  by  its  dentitioQ 
to  the  Rodentia,but  with  affinities  to  Pachydermata  and  herbivorous 
Cetacea.' 

This  cranium  forms  part  of  the  series  of  fossils  collected  by  Mr. 
Darwin  in  South  America.  It  was  found  in  the  Sarandis,  a  smal 
tributary  of  the  Rio  Negro,  about  one  hundred  and  twenty  miles 
N.  W.  from  Monte  Video,  and  had  been  imbedded  in  the  whitish, 
argillaceous  earth  which  forms  the  banks  of  that  rivulet.  The  sob- 
S(n1  of  the  whole  of  the  surrounding  country  is  granitic,  and  Mr. 
Darwin  considers  the  argillaceous  covering  to  be  an  estuary  deposit, 
accumulated  by  the  river  now  called  the  Plata,  and  at  a  period  when 
the  land  was  at  a  lower  le^^l  with  reference  to  the  ocean,  than  it  is 
at  present. 
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The  dimensioD  of  this  interestiDg  fossili  the  extreme  length  of  the 
skull  being  two  feet  four  inches,  and  the  extreme  breadth  one  foot 
four  inches,  amply  attest  that  the  species  to  which  it  belonged  attained 
a  magnitude  comparable  only  with  some  of  the  gigantic  Pachyderms 
or  the  extinct  Megatherium. 

From  the  structure  of  the  molar  teeth  and  their  continuous  mode 
of  growth,  Mr.  Owen  showed  that  the  Toxodon  is  referable  to  the 
Rodentia ;  but  that  it  differs  from  the  existing  animals  of  that  order 
in  the  number  and  relative  position  of  the  incisors,  and  in  the  number 
and  direction  of  the  curvature  of  the  molars.  The  Toxodon  again 
deviates  from  the  true  Rodentia,  and  resembles  the  Wombat,  in  the 
form  of  the  articular  cavity  of  the  lower  jaw.  It  differs  from  the 
Rodentia  and  resembles  the  Pachydermata  in  the  relative  position 
of  the  glenoid  cavities  and  zygomatic  arches,  and  in  many  minor 
details.  In  the  aspect  of  the  plane  of  the  occipital  region  of  the 
•kuU,  in  the  form  und  position  of  the  occipital  condyles,  in  the  trans^ 
verse  extent  of  the  frontal  region  of  the  skull,  in  the  aspect  of  the 
plane  of  the  bony  aperture  of  the  nostrils,  and  in  the  thickness  and 
texture  of  the  osseous  parietes  of  the  skull,  the  Toxodon  differs  from 
both  the  Rodentia  and  Pachydermata,  and  manifests  an  affinity  to 
the  Cetaceous  order. 

From  these  instances  of  aberrant  characters  in  the  Toxodon,  con* 
sidered  as  a  gigantic  Rodent,  and  which  were  described  in  admirable 
detail,  Mr.  Owen  pointed  out,  that  although  the  teeth,  from  their 
oorrespondence  with  many  other  important  parts  of  the  animal  struc- 
ture, and  from  the  the  facility  of  observing  them,  are  highly  impor- 
tant and  useful  zoological  characters,  yet  they  are  not,  in  all  cases, 
sufficient  alone  to  determine  the  order  to  which  a  Mammifer  be- 
longs }  and  that  upon  due  consideration  it  will  appear,  that  dental 
characters  must  yield  the  precedence  to  the  modification  of  the  organs 
of  progressive  motion.  It  may,  therefore,  be  inferred,  that  those 
orders  in  the  present  received  systems  of  Mammalogy,  which  are 
founded  on  characters  afforded  by  the  teeth  alone,  are  less  natural, 
and  less  important  groups,  than  thpse  which  are  based  on  modifica- 
tioos  of  the  k>comotive  extremities ;  and  d  fortiori^  on  those  which 
combine  such  distinctive  characters  with  equally  characteristic  pecu^* 
liarities  of  dentition.  At  present  there  is  no  evidence  to  determine 
what  was  the  nature  of  the  extremities  of  the  Toxodon,  but  Mr. 
Owen  is  of  opinion,  that  although  it  cannot  be  positively  affirmed 
the  genus  may  not  be  referable  to  the  Muticata  of  Linneus,  ye^ 
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from  the  development  of  tbe  nasal  ca?itjy  and  the  frontal  sinus,  tbat 
h  is  extremely  improbable  tbe  babits  of  the  species  were  so  strictly 
aquatic  as  tbe  entire  absence  of  binder  extremities  would  occasion. 

In  conclusion,  be  pointed  out  the  interesting  fact,  that  tbe  recent 
animal  most  analogous  to  the  Toxodon,  combining  tbe  characters  of 
a  Pachyderm  and  a  Rodent,  and,  from  its  aquatic  habits,  called  the 
Water-bog,  or  Hydrochsrus,  exists  only  in  South  America,  the  same 
region  in  which  diis  gigantic  fossil,  possessing  similar  aberrant  pecu- 
liarities, has  been  discovered. 

May  3. — Rev.  W.  Wbewell,  President,  in  tbe  chair. 

Tbe  first  paper  read  was  one  by  Mr.  Darwin,  describing  tbe  db- 
trict  in  which  had  been  found  the  remains  of  the  Toxodon,  described 
at  tbe  last  meeting  by  Mr.  Owen.  Tbe  countries  bordering  tbe 
Rio  de  la  Plata  contain,  in  great  numbers,  the  remains  of  extinct 
animals.  Tbe  province  of  Bander  Oriental  consists  of  granite,  and 
other  primary  rocks.  Tbe  flat  and  extensive  plains  of  the  Pancipts 
are  very  uniform  in  structure  over  a  very  extensive  tract.  A  red- 
dish argillaceous  earth  covers  tbe  surface,  with  irregular  concretions 
of  an  aluminous  limestone,  or  indurated  marl,  which  sometimes  unite 
and  form  a  stratum,  often  replacing  the  former,  both  containing  oc- 
casional layers  of  crystallized  sulphate  of  lime.  In  the  province  of 
Entre  Rios,  these  rest  on  strata  consisting  of  sand,  layers  of  clay, 
and  a  fine  white  crystalline  limestone,  containing  shark's  teeth,  Area 
Venus,  and  Pecten,  all  resembling  recent  shells.  But  it  is  in  the 
superincumbent  deposit  that  are  found  the  fossil  Mammalia,  peculiar 
to  this  district,  consisting  besides  the  Toxodon,  Megatherium,  a  lesser 
animal,  protected  by  an  armadillo-like  covering.  Mastodon,  another 
singular  animal,  of  which  only  half  the  head  has  been  preserved,  and, 
as  Mr.  Darwin  believes,  also  tbe  horse. 

In  several  places  Mr.  Darwin  observed  clear  proofs  of  a  change 
of  the  level  between  land  and  water.  These  he  considers  connected 
with  the  greater  changes  on  the  opposite  coast,  and  concludes  that, 
within  a  period  geologically  recent,  a  great  bay  occupied  the  area 
both  of  the  Pampas  and  the  low  parts  of  Bander  Oriental.  Into 
this  tbe  river  poured,  as  in  the  present  day,  reddish  sediment  from 
the  decomposition  of  the  granites  of  Brazil,  and  charged  lime  with 
gypsum,  perhaps,  from  the  Cordilleras.  Tbe  bodies  of  the  animals, 
which  formerly  inhabited  the  surrounding  country,  must  have  been 
likewise  swept  into  this  bay,  which  has  now  been  elevated  into  diy 
land. 
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An  extract  of  a  letter,  dated  IStb  November,  1836,  from  Captain 
Cautley  to  Dr.  Royle,  was  next  read,  permitting  the  anDouncement 
of  a  fact  which  had  long  been  communicated  to  the  latter,  of  the 
finding  of  the  remains  of  a  Quadrumanous  animal  in  the  Sewaliks, 
or  Sub-Himalayan  range  of  mountains.  The  animal  must  have 
been  much  larger  than  any  existing  one,  and  allied  to  Cuyier's  Cyn- 
ocepbaline  group.  Captain  Cautley  also  announced  the  discovery, 
by  Major  Colvin,  of  a  specimen  of  the  head  of  the  Sivatherium  ;  in 
which,  in  conformity  to  the  conjectures  of  Dr.  Falconer  and  Cap- 
tain C.y  m  their  paper  for  which  the  Wollaston  medal  was  this  year 
awarded,  it  is  found  that  the  animal  had  four  horns ;  two  in  front, 
and  two  huge  trifurcated  ones  behind.  He  considers  the  animal  as 
allied  to  the  Dicranocerine  group  of  Major  Hamilton  Smith. 

A  paper,  by  Messrs.  Hamilton  and  Strickland,  was  then  read,  on 
a  tertiary  formation  in  the  island  of  Cephalonia,  near  Uxouri,  on 
the  western  shore  of  the  Gulf  of  Argostoli.  The  parallel  ridges 
composing  it  extend  for  two  or  three  miles  to  the  north  and  south 
of  Lixouri,  sloping^  to  the  east,  according  to  the  dip  of  the  strata, 
or  from  45^  to  55^,  and  presenting  a  succession  of  steep  and  sharp 
escarpments  towards  the  west.  The  conformable  beds  are  of  great 
thickness,  and  are  remarkable,  as  well  for  the  great  beauty  and 
number  of  the  fossils,  as  for  the  variety  of  beds  through  which  these 
extend.  The  beds,  of  which  sixteen  are  enumerated,  may  be  class^ 
ed  under  three  principal  heads:  1.  The  calcareoarenaceous.  2. 
The  argillaceous.  3.  Gypseous  beds.  The  fossils  belong  to  numer- 
ous genera,  and  many  of  the  species  are  identical  with  those  existing 
in  the  Mediterranean. — Atherutum,  April  and  May^  1837. 

26.  Professor  Afzelitu. — ^Professor  Adam  Afzelius,  the  Nestor  of 
scientific  men  in  Sweden,  died  at  Upsal,  on  the  30th  of  last  January, 
aged  eighty-six  years.  He  was  the  last  pupil  of  Linnsus,  and  was 
celebrated  for  his  travels  in  Asia  and  Africa.  His  African  Herba- 
rium, we  believe,  is  now  in  the  Banksian  collection  in  the  British 
Museum.  His  younger  brothers,  John  and  Peter,  the  first  devoted 
to  chemistry,  and  the  second  to  medicine,  are  both  distinguished  for 
their  talents,  and  have,  for  nearly  half  a  century,  occupied  chairs  id 
the  University  of  Upsal. — Athenaum^  Aprils  1837. 
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POSTSCRIPT. 

26.  Notice  of  an  Aurora,  in  a  letter  to  the  Editor. 

BarlingloD,  Vt.  Sept  30, 1837. 

Prof.  Silliman — Sir — ^A  few  weeks  since  I  observed  two  auro- 
ral phenomena,  which  seemed  so  well  adapted  by  their  distinctness 
and  steadiness  to  be  identified  in  other  places,  that  1  take  the  liberty 
of  transmitting  a  description  to  yoa  for  insertion  in  your  Joumali 
should  you  think  proper. 

On  the  29th  July,  1837^  a  luminous  arch  appeared^  commencing 
8^  or  10^  fix>m  the  eastern  horizon :  it  passed  between  Alpha  and 
Zeta  Pegasi,  between  Alpha  and  Beta  Lyrs,  just  north  of  Arcto- 
rus,  and  terminated  19^  or  20^  from  the  western  horizon.  It  was 
about  3^  broad,  and  well  defined.  Thus  I  first  saw  it  about  10  h. 
P.  M.  It  moved  slowly  to  the  south,  fading  at  the  extremities :  at 
10  h.  15  m.  it  passed  over  Beta  Cygni,  faint  but  still  well  defined 
for  some  distance  on  each  side  of  the  meridian,  about  2^  broad,  but 
soon  vanished,  the  last  traces  appearing  in  the  head  of  Hercules. 
There  was  at  the  same  time  a  bright  light  along  the  northern  hmi- 
zon,  but  it  presented  no  uncommon  features. 

It  is  rather  remarkable,  that  about  a  month  afterwards  a  simOar 
arch  should  occur  at  exactly  the  same  time  in  the  evening,  and 
occupying  very  nearly  the  same  place,  but  so  it  was.  On  the  2Sth 
of  August  it  was  nearly  repeated,  the  eastern  part,  however,  being  a 
little  farther  north,  touching  at  10  P.  M.  Gamma  Pegasi,  and  in 
12  m.  or  15  m.  moving  over  Alpha  Pegasi,  where  it  vanished;  in 
the  west  below  Arcturus,  it  sloped  off  to  the  northwest,  making  an 
angle  of  45^  or  50^  with  the  horizon.  The  veestem  part  disap- 
peared about  10  h.  15  m.  by  spreading.  The  northern  light  was 
brighter  and  more  active  than  before,  but  too  irregular  and  unsteady 
to  admit  a  hope  of  recognition  by  others. 

Within  ten  years  1  have  seen  four  similar  phenomena,  and  nnich 
to  my  disappointment  they  all  evince  a  stubborn  aversion  to  respect- 
ing the  magnetic  meridian. 

Tours  with  high  respect, 

James  Dean. 

P.  S.    Burlington  b  in  lat.  44^  28',  Ion.  73^  15'. 
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Art.  I. — A  Description  of  a  Magnetic  Electrical  Machine^  in- 
vented by  E.  M.  Clarke,  Magoetician,  No.  11,  Lowtber  Arcade, 
Strand,  London. 

This  apparatus,  with  the  exception  of  there  being  rotating  arma- 
tures and  a  magnetic  battery ,  differs  from  any  magnetic  machine 
which  has  hitherto  been  constructed. 

The  October  number  of  the  Philosophical  Magazine*  for  1836, 
contabs  a  brief  account  of  this  machine ;  it  being  the  intention  of 
the  inventor  to  reserve  a  more  detailed  description  for  insertion  in 
the  *^AnrudSy^\  in  consequence  of  its  being  the  aim  of  the  Editor 
of  the  latter  named  periodical  to  make  this  deservedly  interesting 
branch  of  science  one  of  the  leading  features  of  that  work.  Since 
that  time,  a  most  important  improvement  has  been  made,  by  the 
rejection  of  the  mercury  box.  By  the  inventor's  present  arrange- 
ment, the  necessity  of  tising  mercury  is  superseded.     Fig.  1. 

A^  is  the  battery  of  bent  bar  magnets,  placed  vertically y  and  rest- 
ing against  four  adjusting  screws,  which  pass  through  the  mahogany 
back  board  B,  (two  of  them  are  shown  at  M,  N,  fig.  12.)  C  is  a 
bar  of  stout  brass,  having  an  opening  in  the  middle,  through  which 
passes  a  bolt  with  a  screw-nut,  the  purpose  of  which  is  to  draw  the 
magnetic  battery  to  the  board  B.  By  these  means,  the  battery  can 
readily  be  disengaged  from  the  machine,  without  taking  asunder  the 
entire  apparatus,  and  the  battery  is  thus  also  freed  from  that  vibra- 

*  I  beg  leave  also  to  direct  the  attention  of  yoar  readers  to  No.  55,  p.  360,  and 
No.  63,  p.  455,  of  the  same  Magazine. 

t  The  Annals  of  Electricity,  published  by  Mr.  Sturgeon,  at  Woolwich,  England, 
and  in  which  this  comrannication  was  originally  published.  It  has  been  recenUy 
sent  with  the  stereotype  plates  to  the  Editor,  for  republication  in  this  Journal. 
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tioo  which  must  necessarily  be  occasioned  by  the  attachment  of  the 
rotating  apparatus  to  the  battery  itself.  D  b  the  intensity  armature, 
which  screws  into  a  brass  mandril  seated  between  the  poles  of  the 
battery  A ;  motion  being  communicated  to  it  by  the  multiplying 
wheel  £•  Thb  armature  has  two  coils  of  fine  insulated  copper  wire, 
one  thousand  fire  hundred  yards  long,  coiled  on  its  cylinders,  the 
commencement  of  each  coil  being  soldered  to  the  armature  D,  from 
which  projects  a  brass  stem,  (also  soldered  into  D;)  which  carries 
the  break-pieces,  H  and  H.  The  break-piece  is  made  fast  in  what 
position  soever  is  required  by  a  small  binding  screw.  K  and  K,  a 
hollow  brass  cylinder,  to  which  the  terminations  of  the  coils  F  G 
are  soldered,  being  insulated  by  a  piece  of  hard  wood  attached  to 
the  brass  stem.     O  and  O  are  iron  wire  springs,  pressing  against  the 


Digitized  by  VjOOQIC 


DeBCription  of  a  Magnetic  Electrieal  Machine.  215 

hollow  cylinder  K  at  one  end^  and  held  in  metallic  contact  by  a 
nuried  head  screw  in  the  brass  strap  M,  which  is  fixed  to  the  side 
-of  the  wooden  block  L.  P  and  P,  a  square  brass  pillar,  fitting  into 
a  square  opening  in  the  other  brass  strap  N,  and  secured  at  any  con- 
venient height  required.  Q  and  Q,  a  metal  spring  that  rubs  gently 
on  the  break-piece  H,  and  held  in  perfect  metallic  contact  by  the 
nuried  head  screw  in  P.  T  and  T,  a  piece  of  copper  wire  for  con- 
necting the  two  brass  straps,  M,  N ;  then  D,  H,  Q,  P,  N,  are  in 
connexion  with  the  commencement  of  each  coil,  and  K,  O,  M,  with 
the  terminations.  The  advantages  of  this  arrangement  must  be  ob- 
vious to  any  person  who  has  seen  the  magnetic  machine  in  action  in 
the  Adelaide  Gallery  of  Practical  Science,  where  the  old  arrange- 
ment of  the  mercury  flood  is  still  used,  where  both  disc  and  blades 
scatter  the  mercury  about  as  in  fig.  V:  a,  the  disc;  &,  the  double 
blades ;  c,  the  mercury  flood .  The  loss  of  mer- 
cury is  not  the  only  evil ;  for  as  you  continue  FIC  I. 
working  the  machine,  you  of  course,  lose  the 
adjustment  you  had  at  starting,  and  the  effect  is 
constantly  diminishing,  and  will  at  length  cease, 
owing  to  the  points  b  not  having  mercury  to 
dip  in.  By  the  new  arrangement,  the  metal 
spring  Q  presses  gently  on  the  break  H ;  con- 
sequently, the  effects  here  are  unbroken,  no 
matter  how  long  you  may  require  to  keep.the 
machine  acting.  This  is  not  the  only  advantage  it  possesses ;  for  in 
the  mercury  the  surface  is  very  rapidly  oxidated ;  the  oxide  adheres 
to  both  disc  and  point,  and  preventing  so  perfect  a  metallic  contact 
as  that  obtained  by  the  spring  and  break. 

To  adjust  the  intensity  armature. 

See  that  the  faces  of  the  iron  cylinders  that  carry  the  coils  F,  G, 
fig.  1,  are  parallel  to,  and  all  but  in  contact  with,  the  magnetic  bat- 
tery A ;  if  not,  unscrew  the  nut  of  the  multiplying  wheel  E,  aAd 
take  it  off  its  axis :  you  then  have  at  your  command  the  four  screws 
against  which  the  battery  rests,  (two  of  which  are  to  be  seen  at  M  N, 
fig.  12 ;)  by  means  of  them  and  the  nut  of  the  strap  C,  you  can  ad- 
just the  battery  to  the  greatest  nicety.  The  next  step  is  to  adjust 
the  break,  so  that  the  spring  Q  will  separate  from  it  just  at  the  same 
time  that  the  iron  cylinders  of  the  armature  have  left  the  poles  of 
the  magnetic  battery ;  and  lastly,  see  that  the  iron  wire  spring  O, 
presses  gently  against  the  hollow  brass  cylinder  K. 
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To  give  the  Shock. 

Grasp  the  two  brass  conductors^  R  S,  in  the  hands,*  put  one  of 
their  connecting  wires  into  the  holes  of  either  of  the  brass  slips  M 
or  N|  the  other  wire  into  the  hole  at  the  end  of  the  brass  stem  that 
carries  the  break  H.  Connect  M  N  by  T,  turn  the  multiplying 
wheel  in  the  direction  of  the  arrow,  and  a  violent  shock  will  be  re- 
ceived by  the  person  holding  R  S.  The  shock  which  is  obtained 
from  the  intensity  armature  having  one  thousand  five  hundred  yards 
of  fine  insulated  wire,  is  such  that  a  person,  even  of  the  strongest 
nerves  will  not  readily  volunteer  to  receive  a  second  shock.  Indeed 
the  effects  are  so  violent,  that  the  inventor  has  proposed  to  many  of 
his  military  customers  that  this  instrument  would  be  a  good  substitute 
for  the  lash,  being  capable  of  producing  even  greater  torture  than 
that  brutal  instrument,  without  producing  any  corporeal  injury  to 
the  delinquent.  Place  R  S  in  two  separate  basins  of  salt  and  water, 
immerse  a  hand  in  each  basin,  and  the  shock  will  also  be  felt  very 
powerfully ;  this  method  is  to  be  preferred,  as  it  leaves  the  person 
who  is  electrified  the  power  of  quitting  when  he  pleases ;  not  so  with 
the  conductors ;  for  the  muscles  of  the  arms  contract  violently,  so 
as  to  close  the  hands  completely  on  the  conductors,  taking  away  the 
power  of  letting  them  go.  If  the  two  connecting  wires  of  R  S  are 
put  in  M  N,  the  shock  is  not  so  powerful.  The  shock  can  be  mod- 
ified in  different  ways.  By  turning  the  wheel  E  very  slowly,  or 
increasing  the  distance  between  the  battery  A  and  the  armature  D, 
or  by  making  the  break  H  separate  from  the  spring  Q  when  the 
armature  D  is  horizontal.  U  V  a  pair  of  directors,  holding  a  piece 
of  sponge,  each  to  be  used  when  the  electricity  is  to  be  applied  me* 
dicinally.  The  connecting  wires  are  to  be  placed  in  the  same  way 
as  the  conductors  are  in  the  figure ;  the  sponges  must  be  wetted  with 
a  little  vinegar  or  salt  and  water,  so  as  to  make  them  conduct  the 
electricity.  By  those  directors  a  succession  of  most  powerfiil  shocks 
can  be  given,  when  the  case  requires  it ;  or  they  can  be  so  modified 
as  to  be  barely  felt  by  the  most  nervous  patient.f    Remove  T  fix>Di 

•  If  the  hands  are  wetted  with  vinegar  or  salt  and  water,  the  effect  is  consider* 
ably  increased. 

t  To  medical  gentlemen,  the  instrument  may  be  strongly  recommended  fVom 
the  following  advantages.  Its  portability ;  its  being  always  in  a  fit  state  for  action, 
even  in  the  dampest  weather;  the  nicety  with  which  the  power  of  the  shocks  may 
be  increased  or  diminished.    Indeed  it  combines  the  advantages  of  the  electrical 
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M  N,  put  the  two  pieces  of  iron  wire  with  an  end  of  each  in  itt 
place ;  put  the  other  ends  of  them  into  two  holes  that  are  m  the 
sides  of  the  battery  A ;  let  the  wires  be  sufficiently  long  to  allow  the 
armature  to  rotate  between  them.  If  one  wetted  finger  is  placed  on 
the  brass  stem  that  carries  the  break  H,  and  another  wetted  finger  is 
placed  on  the  magnetic  battery,  the  shock  will  be  also  felt.  While 
the  machine  is  so  arranged,  if  you  look  between  the  face  of  the  rota- 
ting armature  and  the  magnetic  battery,  vivid  flashes  of  light  will  be 
perceived  playing  between  both.  This  light  may  also  be  firequently 
seen  without  the  wires  being  in  connexion  with  the  battery.  Some- 
times it  will  be  observed  flashing  between  the  coils  F  G. 


To  decompose  Wafers  tfc.  tfc. 

Fig.  2.  E.  M.  Clarke's  arrangement  of 
the  decomposition  of  water  apparatus,  (see 
Phil.  Mag.  for  June,  1835.)  A,  a  glass 
vessel,  having  a  brass  cap  with  hard  wood 
bottom  through  which  two  pieces  of  copper 
wire  pass,  having  pieces  of  platina  wire  sol- 
dered to  them ;  place  this  in  M,  N ;  fill  the 
tube  B,  with  water,*  thrust  it  over  the  platina 
wires  where  it  will  be  held  by  the  cork  C. 
Q  mast  rub  on  the  cylindrical  part  of  the 
break  IL  Here  the  gases  are  obtained  mixed. 

Fig.  3.  E.  M.  Clarke's  an-angement  of 
the  apparatus  for  obtaining  the  elements  of 
water  in  separate  vessels,  or  unmixed.  A, 
a  glass  vessel  having  two  glass  tubes ;  here 
the  platina  wires  are  soldered  to  two  pieces 
of  copper  wire,  as  in  my  other  arrangement, 
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machine  and  the  galvanic  apparatus;  at  the  same  time  that  it  does  not  labor  under 
the  disadvantages  of  either;  for  as  has  already  been  stated,  it  is  not  affected,  like 
the  former,  by  a  moist  condition  of  the  atmosphere,  nor,  like  the  latter,  is  it  neces- 
sary to  make  use  of  any  acids;  nay,  since  the  improvement  has  been  effected 
which  is  alluded  to  in  the  text,  even  the  use  of  mercury  is  superseded. 

*  The  advantages  of  this  arrangement  are  obvious  to  any  one  who  has  beeA 
teased  with  bits  of  platina  wires  made  to  pass  through  small  holes  drilled  in  a 
glass  vessel  having  loops  turned  on  the  projecting  ends,  and  contact  is  obtained  by 
merely  placing  the  connecting  wire  in  the  loop :  it  was  not  only  a  bad  connexion, 
but  in  nine  cases  out  of  ten  the  cement  that  is  used  to  fasten  in  the  platina  wires, 
gave  way,  just  as  you  were  going  to  use  the  apparatus,  as  has  frequently  happened 
at  lectures. 
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but  diflbring  inasmuch  as  that  they  are  also  soldered  to  the  two  brass 
cups  b  b,  which  are  intended  to  hold  a  little  mercury.  Connect  it 
by  copper  wire ;  a  little  acid  or  any  salt  will  increase  the  efhct  by 


AA 
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forming  a  better  conductor  with  M,  N,  as  in  the  figure.  Here  Q 
must  work  on  the  single  breaks  H.  C,  D^  two  platina  plates,  baying 
two  copper  wires  soldered  to  them  to  connect  them  with  M,  N ;  on 
placing  a  piece  of  litmus  or  turmeric  paper  between  them  that  has 
been  previously  wetted  with  some  neutral  salt,  its  decomposition  is 
shown  by  the  alteration  in  the  color  of  the  paper.  You  may  even 
transpose  the  colors  by  altering  the  position  of  the  break  H. 

Description  of  the  quantity  Armature* 

This  armature  differs  materially  from  that  which  is  employed  for 
intensity.  The  latter,  as  already  stated,  has  two  coils  of  one  thou- 
sand five  hundred  yards  of  insulated  copper  wire  ^V  ^^  ^Q  uich  in  di- 
ameter. The  inventor  has  also  tried  silver  wire,  which  he  found  to 
be  superior  to  copper  in  the  proportion  of  nearly  three  to  one.  The 
quantity  of  iron  in  the  cylinders  also  is  much  smaller  than  in  the 
quantity  armature,  whose  effects  are  greatest  when  the  quantity  of 
iron  in  the  cylinders  is  increased,  and  the  length  of  the  copper  wires 
diminished ;  the  wire  at  the  same  time  for  quantity  being  much 
thicker.  The  quantity  armature  contains  only  forty  yards  of  insula- 
ted copper  wire  j\  of  an  inch  in  diameter. 
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Tb  adjust  the  quantity  armature  and  exhibit  the  spark. 


Fig.  4*  A,  the  magoetic 
battery ;  D,  the  armature, 
baying  two  coils  of  insulated 
copper  wire  twenty  yards 
eacb.  Care  must  be  taken 
that  the  spring  separate  from 
tfae  break  at  the  same  time 
that  the  armature  is  vertical, 
being  then  in  a  neutral  posi- 
tion as  respects  the  poles  of 
the  battery. 


FI0.4, 


To  scintillate  iron  toire. 

Connect  one  end  of  a  piece  of  iron  wire  with  the  square  brass  pil- 
lar, fig.  5,  pressing  the  other  end  gently  on  the  surface  of  the  rotating 
armature,  and  brilliant  scintillations  will  be  obtained.  This  effect 
cannot  be  produced  by  any  magnetic  machine  unless  it  be  construct- 
ed similarly  to  E.  M.  Clarke's ;  the  effect  depending  upon  the  wires 
being  soldered  to  the  armature ;  whereas,  in  other  armatures  the  wire 
is  insulated  throughout. 
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To  make  platina  trtre  red  hoi. 

Fig.  6|  shows  the  arrangement  for  this  purpose,  A  being  placed 
in  contact  with  P  and  H.  Whilst  the  platina  wire  is  red  hot,  ether 
may  be  inflamed,  gunpowder  exploded,  and  other  experiments  of  a 
similar  nature  be  performed. 


^^:ill^ 
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To  render  sofi  iron  magnetic. 

Fig.  7.  A|  a  piece  of  iron  bent  as  in  the  figure.  B,  a  soft  iron 
keeper,  which  adheres  to  the  iron  on  the  connexion  being  made  as 
represented,  so  long  as  the  machine  is  in  action. 

To  obtain  sparjcs  of  various  colon  hy  the  use  of  different  metals. 

Fig.  8.  Remove  the  break,  and  sub- 
stitute the  brass  piece  B.  Into  the  small 
hole  insert  a  piece  of  wire  C,  of  any 
metal,  for  instance  gold.  Let  the  ex- 
tremity of  the  spring  Q  be  also  of  gold. 
On  rotating  the  machine,  sparks  of  a 
purple  color  will  be  obtained. 


To  exemplify  the  disadvantages  attending  the  mercury  flood. 

Fig.  9.  Remove  the  break,  and  fix  the  double  blades  B,  in  its 
place.  Adjust  the  brass  cup  A  so  that  the  point  will  leave  the  sur- 
jGeice  of  the  mercury  when  the  armature  is  vertical.  The  brilliancy 
of  the  spark,  as  thus  obtained,  appears  much  greater  that  it  is  in  re- 
ality, the  additional  brightness  being  occasioned  by  reflection  from 
the  surface  of  the  mercury.    It  is  almost  unnecessary  to  point  out 
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the  evil  that  irises  from  the  scattering  of  the  roerciny,  not  only  in 
point  of  cleanliness,  but  expense.  A  little  ether,  spirits  of  wine, 
or  naphtha,  being  poured  on  the  mercury,  is  readily  inflamed.    The 


same  experiment  may  be  satisfactorily  performed,  by  pouring  any 
of  those  liquids  into  a  test  tube  C,  and  holding  it  over  the  break. 
The  vapor  will  speedily  be  ignited  by  the  magnetic  spark ;  or,  dip 
a  piece  of  paper  in  ether  and  hdd  it  over  the  break  and  it  will  soon 
ignite. 


To  produce  rotation  by  magnetic  electricity. 

Fig.  10.  A,  a  vertical  horse-shoe  magnet,  on  a  tripod  stand  B ; 
C,  improved  flood  cups ;  D,  the  wire  frames,  having  two  little  cups 
at  top  to  hold  a  drop  of  mercury ;  E,  a  connecting  fork.  Mercury 
being  poured  into  the  flood  cups  C,  and  the  single  break  X  being 
used,  on  placing  the  connecting  wire  as  in  the  figure,  continuous 
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rotary  motion  will  be  produced  by  this  arrangement^  tbe  cunent 
being  constantly  in  the  same  direction.  But  the  exp^rknent  may 
be  varied  by  substituting  tbe  double  break  H^  (6g.  1^)  the  cunents 
now  alternating.* 


To  ignite  Charcoal. 

Fig.  11,  represents  the  arrangement  of  the  apparatus  for  this  pur- 
pose. The  same  directors  that  are  used  to  hold  the  sponges,  may 
be  used  to  retain  the  charcoal  points  A,  B,  in  the  proper  position. 

Fig.  12,  shows  the  compactness  of  the  machine.  H,  a  mahogany 
case  sliding  on  the  bottom  board  T,  which  locks  against  the  back 
board  B.  The  muli  plying  wheel  is  to  be  turned  in  the  direction  of 
the  arrow  G.  D,  the  pulley,  and  C  the  mandril  that  carries  tbe  ar- 
matures. 

E.  M.  Clarke  on  the  occasion  of  his  last  visit  to  Paris,  bad  the 
honor  to  exhibit  the  effects  of  the  magnetic  machine  which  ibrms 
the  subject  of  the  present  paper,  to  several  of  the  French  savaos, 
all  of  whom  were  pleased  to  express  their  unqualified  approbaticm. 
M.  le  Baron  Seguier,  brought  the  inventor  to  the  French  Institute, 
accompanied  by  M.  Chevalier.  Amongst  others  present,  during 
the  exhibition  of  the  machine,  were  MM.  Melloni,  Dulong,  Savaiy, 
and  Becquerel.  Prof.  Arago,  who  was  that  day  officially  engaged, 
having  heard  the  result  of  tbe  experiments  with  the  machine,  re- 
quested the  inventor  to  attend  the  day  following  at  the  Observa- 
tory, which  he  did ;  and  that  learned  professor  also  expressed  bis 
satisfaction.  On  the  day  following,  in  consequence  of  a  note  receiv- 
ed from  M.  Pouillet,  he  attended  at  the  Conservatory  of  Arts  and 
Sciences,  when  that  learned  professor,  who,  of  course  was  well 
acquainted  with  the  previous  magnetic  machines,  as  Pixii's,  New- 
man's, (the  name  by  which  Saxton's  machine  is  known  on  the  cod- 

•  A  singalar  fact  connected  with  this  experiment  is  the  rotation  of  the  two  wire 
frames  in  the  same  direction,  owing  to  passages  of  the  electricity  fW)m  one  of  the 
wire  frames  into  one  pole  of  the  magnet,  and  then  from  the  other  pole  of  the  mag- 
net down  the  other  frame. 
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tinenty)  &c.  gave  the  decided  preference  to  E.  M.  Clarke's  arrange- 
ment;  in  proof  of  which,  he  was  pleased  to  direct  that  one  should 
be  constructed  for  the  Conservatory  of  Arts,  and  another  to  be  de- 
posited In  the  cabinet  of  his  royal  pupil,  the  Duke  of  Orleans.*' 

To  charge  the  Leydenjar  and  deflect  the  gold  leaves  of  the  Elec- 

troicope* 

Twist  a  piece  of  copper  wire 
round  the  outside  coating  of  the 
Leyden  jar,  A,  Fig.  13;  connect 
it  with  the  block  of  the  magnetic 
electrical  machine.  Withdraw 
the  sponge  from  the  director  V, 
and  connect  its  wire  with  the  end 
of  the  intensity  armature,  as  in  the 
figure.     Rotate  the  armature  at 

a  moderate  speed,  hold  the  director  by  the  wood  handle,  and  make  it 
Couch  the  ball  for  a  moment  only,  as  on  that  depends  the  success  of 

•  Thisurder  has  been  executed  to  the  satisfaction  of  all  parties. 
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the  experiment,  as  it  is  only  one  spark  that  shows  the  fiu^t.  Shodd 
the  director  rest  on  the  ball  so  as  that  two  or  nK>re  sparks  are  ob- 
tained from  the  armature  you  fail.  Bring  the  ball  of  the  Leydeo 
jar  in  contact  with  a  delicate  gold  leaf  electroscope  and  the  leaTcs 
will  be  diverged.  Very  little  practice  will  make  you  perfect  in  de- 
veloping their  effect.  The  jar  is  charged  to  a  very  low  iDtensity 
indeed ;  but  I  found  that  after  diverging  the  gold  leaves,  if  I  pat  ray 
hand  on  the  electroscope  so  as  to  discharge  it  and  the  gold  leaves 
collapse ;  on  touching  the  electroscope  with  the  ball  of  the  jar,  again 
the  leaves  diverged  with  as  much  energy  as  before.  I  again  cfis- 
charged  the  electroscope,  and  again  produced  a  divergence :  thb  I 
repeated  thirteen  tiroes,  with  the  same  efiect  each  time,  (rom  the 
one  charge.  I  had  not  time  to  pursue  the  experiment  further,  hot 
would  be  glad  to  know  to  what  extent  it  could  be  carried.  The  jar 
I  used  was  eight  inches  deep,  five  and  a  half  inches  diameter,  open 
at  the  top ;  the  tinfoil  coatings  were  six  and  a  half  inches  deep. 


Art.  II. — Description  o/E.  M.  Clarke's  Electrepeter ;^  from  the 
Annals  of  Electricity,  No.  1.  Vol.  I. 

To  W.  Sturgeon,  Esq. — Dear  Sir — Understanding  from  yon 
that  descriptions  of  new  philosophical  instruments  will  find  a  ready 
insertion  in  your  valuable  work,  I  therefore  send  you  a  descriptioD 
of  an  instrument  of  my  construction  for  changing  the  direction  of 
electric  currents,  named  by  my  worthy  classical  friend.  Dr.  Murpby, 
an  Electrepeter.  This  instrument,  you,  sir,  as  a  public  lecturer, 
can  fully  appreciate ;  knowing  the  facility  it  affords  of  showing  the 
changes  that  are  produced  when  the  directions  of  current  are  re- 
versed. 

The  most  interesting  appli- 
cation of  this  instrument  is  that 
when  applied  to  an  apparatus 
of  your  invention  for  showing 
the  attraction  and  repulsion  of 
vdtaic  currents  when  induced 
in  a  mobile  wire  frame,  timing 

♦  It  will  be  perceived  that  this  apparatus  bears  a  great  reseroblaoce  to  Uat  rfDr- 
Page,  described  at  p.  354,  Vol.  xxxii.  of  this  Jouraal,  and  called  the  Djnaauc 
Maliipiier.— Ed. 
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the  reversioa  of  the  electric  currents,  continuous  rotary  niotioB  of 
the  wire  frame  may  be  produced  by  the  earth's  magnetism. 

A,  A^  B,  B^,  four  brass  cups  screwing  into  and  passing  through 
the  bottom  board,  h,  b\  two  brass  pillars  also  screinng  into  and 
passing  through  the  bottom  board,  having  slits  61ed  m  their  beads, 
into  which  two  movable  brass  frames  c,  d^  fit,  being  connected  by 
the  two  ivory  rods  A^  d' ;  four  brass  studs  a,  a,  a',  a%  screw  into  and 
pass  through  the  bottom  board,  their  upper  surfaces  being  slightly 
concaved.  The  cups,  studs,  pillars  and  frames,  are  connected  nii* 
demeath  the  bottom  board  by  pieces  of  copper  wire  soldered  to 
them,  as  follows : — 

Cup  A,  and  studs  a,  a. 

Cup  A^  and  studs  afj  a^ 

Pillar  6,  and  cup  B. 

Pillar  ft,  and  cup  B^ 
Consequently  whichever  pole  of  the  voltaic,  magnetic,  (Mr  thermo- 
electric battery  is  in  the  cup  A,  the  current  passes  on  to  the  studs 
n,  a,  up  the  frame  c,  down  the  pillar  ft,  on  to  the  cup  B.  If  you 
now  reverse  the  position  of  the  frames  so  as  to  bring  their  points  in 
connection  with  the  other  two  studs,  then  the  direction  of  the  same 
current  will  be  from  cup  A,  to  stud  a,  up  frame  i/,  down  pillar  ft^, 
on  the  cup  B.  It  is  only  necessary  to  pour  mercury  into  the  four 
cups  for  the  convenience  of  connecting  the  Electrepeter  with  the 
battery  at  one  end,  and  the  apparatus  for  the  experiment  at  the 
other ;  it  being  immaterial  which  end  you  use. 

It  may  be  necessary  to  mention  that  when  I  first  constructed  this 
instrument  I  showed  it  to  Dr.  Faraday,  who  thought  he  had  seea 
one  like  it  described  in  some  of  Arago's  papers ;  but  on  referring  to 
bis  writings,  he  found  that  he  had  a  contrivance  for  producing  the 
same  effect,  but  not  so  simple  as  mine.  The  Rev.  T.  W.  M'Graoley 
exhibited,  in  part  of  his  very  ingenious  electro-magnetic  experiments, 
an  instrument  to  produce  similar  efiects ;  but  on  referring  to  p.  307, 
of  the  Philosophical  Magazine  for  October,  1835,  you  will  perceive 
mine  is  more  universally  applicable. 

Believing  that  no  person  is  better  qualified  nor  any  one  more  de- 
serving of  success  in  your  present  undertaking, 

I  remain,  sincerely,  your  obliged  friend, 

E.  M.  Clarke,  Magnetidan, 
No.  9,  Agar  Si.  West  Strand,  London,  Sept.  21, 183^ 
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Art.  IIL — «Sbme  observations  in  HoUand,  connected  vnih  our 
Prairie  region. 

Dry  Prairies. 
Ridgely,  (near  Portsmoath,)  Va.,  Sept.  S8, 1837. 

TO   THE   EDITOR. 

Dear  Sir — ^lo  some  early  numbers  of  the  Journal  of  Science  there 
is  I  observe,  a  discussion  respecting  the  origin  of  our  western  prairies, 
some  of  the  writers  attributing  it  to  water,  others  to  fire.  My  object 
in  writing  to  you  is  not  to  meddle  with  the  theory  either  of  these 
Neptunians  or  Plutonians,  but  to  state  a  circumstance  which  I  ob- 
served a  few  years  since  in  Holland  and  which  may  be  useful  to 
others  in  forming  theories. 

I  spent  the  winter  of  1831-2  in  Indiana,  and  had  then  an  oppor- 
tunity of  seeing  some  of  our  smaller  prairies.  My  residence  was  on 
the  border  of  what  are  there  called  "  the  barrens,"  a  district  suffi- 
ciently fertile,  but  so  called  from  its  being  less  productive  than  the 
rich  open  prairie  country  adjoining.  As  fiir  as  I  could  learn,  the 
prairies  are  arranged  in  the  following  manner. 

There  commences  near  the  southern  termination  of  Lake  Mtcbi- 
gan,  one  of  prodigious  dimensions,  being  in  many  places  one  hundred 
and  fifty  miles  in  width.  It  extends  transversely  across  the  state  of 
Illinois  and  passes  down  through  Arkansas  and  Texas  probably  to 
the  gulf  of  Mexico.  It  has  numerous  islands  of  trees  scattered  over 
it,  and  large  promontories  running  out  from  its  sides,  but  goes  off  in 
an  unbroken  stretch  far  to  the  south. 

This  great  prairie  is  bordered  on  the  eastern  side  by  a  district 
about  fifty  miles  in  width  which  is  occupied  by  smaller  prairies,  de^ 
tadied  from  each  other  by  wood  land,  and  of  various  dimensions. 
They  mre  often  as  much  as  sixty  miles  in  length  and  twenty  or 
twenty  five  in  breadth :  but  generally  they  are  smaller,  the  average 
being  about  one  third  of  those  dimensions.  The  soil  and  natural 
products  in  these  do  not  differ  from  those  of  the  large  prairie  just 
noticed.  In  my  rides  over  them  I  sometimes  carried  an  auger  with 
me,  and  on  boring,  found  the  surface  to  the  depth  of  about  eight 
inches  to  consist  of  a  black  loam  exceedingly  rich :  beyond  tbb 
depth  it  began  to  change  to  a  yellow  color,  and  at  twelve  inches 
from  the  surface  I  came  to  a  yellow  clay.  Below  this  they  come 
in  digging  wells  to  rolled  pebbles ;  the  thickness  of  this  stratum  I  am 
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uoable  to  state.  Black  walnut,  which  is  considered  as  an  evideace 
of  good  soil,  is  yeiy  common  in  all  this  region.  The  prairies  are 
sometimes  perfectly  level  but  generally  are  rolling,  the  swells  being 
often  thirty  or  forty  feet  high  and  an  eighth  of  a  mile  or  more  acraes. 
The  prairie  is  seldom  lower  than  the  wood  land  that  surronnds  it, 
and  the  tops  of  the  swells  are  frequently  much  higher :  the  soil,  in 
.  the  wooded  portions  is  very  similar  to  that  of  the  open  prairie. 

Having  crossed  this  region  of  smaller  prairies  we  come  on  its 
eastern  border  to  a  district  entirely  diiferent.  This  is  the  strip 
of  land  two  or  three  miles  wide  which  they  call  ^'  the  barrens.'' 
This  consists  also  of  an  intermixture  of  prairie  and  wood  land,  but 
the  prairies  here  are  quite  small,  are  lower  by  ten  or  twenty  feet 
than  their  adjoining  wooded  borders  and  are  what  are  termed  *^  wet 
prairies."  In  winter  they  are  usually  covered  to  a  depth  of  from 
one  foot  to  three  feet  with  water  and  are  dry  only  in  midsummer. 
They  produce  a  rank  grass  that  often  grows  to  the  height  of  nine  or 
ten  feet,  and  the  soil,  a  black  tenacious  mud,  is  of  unknown  thiek- 
ness.  In  some  places  they  have  reached  to  a  depth  of  fifteen  feet 
without  penetrating  it.  These  prairies  vary  in  extent  from  two  acres 
to  three  or  four  hundred  acres ;  it  is  not  often,  however,  that  they 
attain  the  latter  size,  the  average  being  about  eighty  acres.  The 
trees  in  this  dbtrict  are  almost  uniformly  white  oaks :  hickory  occurs 
sometimes  but  in  most  cases  of  small  size.  You  are,  I  suppose, 
aware  that  throughout  the-  woods  of  the  prairie  country,  there  is 
seldom  any  undergrowth.  The  oak  trees  of  the  ''  barrens''  often  at- 
tain a  height  of  forty  feet  without  a  branch  and  are  perfectly  straight. 
The  little  prairies  are  numerous,  occupying  about  half  of  the  land ; 
their  outline  is  waving  and  abounding  in  every  variety  of  form,  one 
prairie  often  leading  by  a  narrow  passage  into  another :  the  trees 
are  frequently  grouped  in  a  manner  that  art  would  fail  to  imitate, 
presenting  glades  and  other  openings :  being  free  from  underwood 
we  can  see  among  them  to  a  great  distance,  and  the  appearance  of 
this  region  either  in  solitude  or  when  the  roads  winding  over  it  are 
enlivened  by  passengers,  or  the  deer  are  seen  feeding  on  its  luxuriant 
grass  or  bounding  over  its  bills,  is  very  beautiful.  1  have  not  seen 
a  gentleman's  park  any  where  in  England  that  I  thought  could  equal 
what  nature  has  here  spread  out  with  a  lavish  hand.  I  have  spoken 
of  the  soil  in  these  small  prairies :  that  of  the  wood  land  which  is 
intermixed  with  them  is  entirely  different.  The  surface  of  the 
ground  in  the  wooded  portions  is  also  quite  unique.    It  is  loUing, 
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bol  tlM  iwelb  beie  insteid  of  being  long  and  regular  as  in  the  dis« 
Iriett  of  the  larger  prairiet,  are  abort  and  abrupt.  Tbey  are  gener« 
aBy  from  twenty  to  forty  feet  m  beigbt,  and  bear  a  oonaderable  re- 
•embiaoDe  to  tbe  waves  of  the  eea  as  I  have  se«i  them  in  the  Med- 
iterranean when  a  heavy  storm  has  been  suceeeded  by  a  cakn,  ex- 
cept that  these  hilb  are  higher.  The  swelk  of  the  larger  prairies 
may  be  compared  to  tbe  more  dignified  beavings  of  the  Atlantic 
when  similarly  situated. 

You  will  wonder  what  all  this  has  to  do  with  Holland,  and  that  I 
am  DOW  gomg  to  state.  I  must  further  premise,  however,  that  while 
Ae  soil  of  the  prairies  m  this  last  region  is  a  thick  black  mud,  that  of 
Ae  wooded  portions  is  sandy.  On  the  surfece  it  is  composed  of  a 
yeMowish  sand,  mixed  suflic^ntly  with  decayed  grass  and  leaves  lo 
give  itakind  of  ash  color.  At  the  depth  of  three  or  four  inches  we 
come  to  a  purer  sand  with  a  slight  intermixture  of  clay«  Having 
occasion  for  sand  in  building  during  my  residence  there,  I  dug  into  tbe 
side  of  one  of  the  hiUs  of  the  *^  barrens"  and  was  surprised  to  find  at 
Ae  depth  of  thirty  inches  temd  abnoit  entirely  pure.  Whether  this 
is  tbe  case  in  all  this  region  I  cannot  say,  but  I  should  judge  that  it  is. 

On  leaving  this  third  prairie  district  with  our  faces  eastward,  we 
enter  immediately  into  a  region  entirely  flat,  thickly  covered  with 
faage  trees  and  undergrowth,  with  a  rich  soil  and  where  any  one  has 
patience  to  clear  it,  well  repaying  the  labors  of  the  husbandman. 
We  have  in  fiict  now  left  the  country  of  the  prairies. 


I  travelled  through  Holland  in  a  manner,  (i.  e.  on  foot,)  that  allow- 
ed me  to  go  whithersoever  curiosity  might  lead.  Having  entered 
at  its  northern  border  and  passed  on  to  the  sea-board,  I  determined 
at  somd  spot  along  the  coast  to  examine  the  natural  dykes  thrown 
up  by  the  sea,  of  which  I  had  no  very  definite  idea.  I  had  never 
met  with  any  detailed  account  of  them,  and  supposed  them  to  be  a 
strip  of  sand-bank  washed  up  by  the  waves,  eight  or  nine  feet  high 
and  about  twice  as  wide,  on  which  a  person  might  walk  and  look 
dtrectty.  down  on  the  sea  on  one  side,  with  the  meadow  land  imme- 
diately adjoining  on  the  other. 

Soon  dler  leaving  Leyden  for  the  Hague,  I  turned  from  the 
thronged  highway,  and  after  crossing  a  rich  cultivated  district  of  two 
miles  in  width,  found  myself  at  the  edge  of  the  ocean  dyke.  But 
it  was  far  difierent  fiom  what  I  had  anticipated.  I  saw  on  approach- 
ing it  that  it  was  much  higher  than  I  had  supposed,  and  wbra  I 
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spning  up  the  side  of  the  huge  bank,  instead  of  having  tbe  North  Sea 
directly  at  my  feet,  I  saw  before  roe  what  seemed  as  if  it  had  been 
an  ocean  of  fluid  sand,  (if  I  may  use  so  unphilosopbical  a  phrase,) 
arrested  suddenly  after  a  storm  and  set  at  rest.  Having  entered 
upon  it,  I  was  soon  in  as  entire  and  dreary  a  solitude,  as  if  I  bad 
been  on  tbe  burning  deserts  of  Africa.  Not  an  insect  crossed  my 
path,  and  I  wandered  on  from  sand  bill  to  sand  bill  till  I  grew  weary 
of  tbe  labor.  Only  at  one  place  was  there  any  sign  of  vegetation. 
It  was  at  a  spot  where,  for  some  cause  or  other,  a  basin  bad  been 
formed,  capable  of  retaining  moisture,  and  in  this,  some  grass  and  a 
variety  of  bushes  had  grown  up.  All  the  rest  was  a  succession  of 
sand  bills.  I  crossed  this  dyke  transversely,  but  computed  its  di- 
rect breadth  to  be  at  least  two  miles.  The  hills  of  sand  I  judged 
to  be  from  thirty  to  fifty  feet  in  height. 

As  I  walked  on,  the  strong  resemblance  between  the  surface  of  this 
place  and  that  of  the  wooded  region  in  the  ''  barrens"  of  our  prairies 
struck  me  repeatedly  and  forcibly.  I  had  here  also  the  commence- 
ment of  a  little  lake  or  prairie,  and  they  appear  also  to  be  both  com- 
posed of  tbe  same  material,  a  pure  sand.  I  had  often  while  out  io 
Indiana,  been  puzzled  in  attempting  to  account  for  what  I  saw  there, 
and  now  a  theory  flashed  upon  me,  with  which  I  amused  myself 
while  toiling  over  the  sands.  But  1  began  this  letter  by  saying  that 
I  was  only  going  to  state  iacts,  not  theories ;  and  indeed  I  sooo 
became  glad  to  shorten  my  speculations  and  make  for  tbe  nearest 
point  of  tbe  coast,  for  I  found  the  hills  of  loose  sand  sometimes  ter- 
mioating  with  a  perpendicular  face,  down  which,  if  I  bad  happened 
to  stumble,  I  should  have  brought  a  torrent  of  sand  after  me,  suffi- 
cient to  bring  my  speculations  and  myself  to  an  untimely  end.  I 
was  really  glad  when  the  North  Sea,  covered  with  white  caps,  and 
studded  with  numberless  sails,  burst  upon  my  sight. 

It  is  easy  for  a  person  walking  along  tbe  shore  to  see  how  this 
broad  belt  of  sand  hills  has  been  formed.  The  coast  is  sboal  and  tbe 
waves  wash  up  tbe  light  sand,  which  as  soon  as  it  is  dry,  is  caught 
up  by  the  wind  and  whirled  into  the  piles  which  have  been  just  de- 
scribed. 

Abreast  of  the  Hague  is  an  opening  or  cut  through  this  bank, 
apparently  partly  natural,  and  partly  artificial.  It  is  about  fifty  feet 
wide,  is  level,  and  planted  with  an  avenue  of  noble  trees,  and  forms 
the  communication  between  this  city  and  its  little  sea-port  Schefen- 
ingen,  if  sea-port  that  can  be  called,  where  port  there  is  none,  and 
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where  vessels  that  would  be  safe  must  be  drawn  high  and  dry  upon 
the  beach. 

My  letter  is  already  longer  than  I  intended,  and  I  will  only  add,  that 
as  I  came  down  the  banks  of  the  Rhine,  1  passed  at  Eltenberg  a  very 
high  ridge  of  sand,  extending  it  appeared  to  me,  across  the  valiqr 
of  that  river.  After  entering  Holland  I  crossed,  also,  just  south  of 
Amheim,  another  such  a  sandy  ridge  running  from  east  to  west,  bat 
much  wider  than  the  former,  being  about  6fteen  miles  across.  ThM 
we  come  again  to  low  Bat  land,  and  lastly  to  the  sandy  strip  or  dyke 
at  the  coast.  Query. — May  not  the  shore  of  the  North  Sea  have 
been  in  remote  times  at  Eltenburg,  and  then  again  near  Ambeiro, 
and  those  two  belts  thus  also  once  have  been  ocean  dykes  ? 

Yours,  respectfully,  Geo.  Jones. 

Prairies  of  Ohio.* 

Although  prairies  have  been  almost  universally  admired,  yel  little 
has  been  said  in  relation  to  their  special  formation,  or  the  geology  by 
which  they  are  tlistinguished  from  other  lands.  This  is  specially  the 
case  with  the  wet  prairies,  in  the  Northern  sections  of  Ohio.  It  is 
true  their  origin  has  given  rise  to  various  conjectures  among  gedo- 
gists,  but  their  structure  has  never  been  studied,  with  sufficient  care, 
to  enable  them  to  arrive  at  correct  conclusions.  Their  botany  and 
fioology  have  met  with  more  attention  than  their  geology,  but,  even 
here,  much  still  remains  to  be  done. 

The  natural  history  of  dry  prairies  has  been  less  neglected  than  that 
of  the  wet.  The  magnificence  of  their  scenery  has  invariably  beei 
the  theme  of  the  traveller,  and  the  extent  of  their  boundaries,  and 
varieties  of  production,  both  animal  and  vegetable,  have  contributed 
largely  to  the  embellishment  of  the  pages  of  descriptive  writeis. 
The  poet  and  the  painter  have  also  resorted  to  them,  in  search  of 
objects  to  engage  either  the  pen  or  the  pencil.  The  wide  unbrdcen 
plain,  covered  by  a  rich  carpet  of  green,  gold  and  purple ;  the  tall 
grass  waving  in  the  summer  breeze ;  the  immense  variety  of  flowers 
mingling  their  odors  with  the  winds ;  the  occasional  clump  of  trees 
rising  above  the  other  vegetable  growth ;  the  distant  herd  of  buffiilo, 
cropping  the  grass  or  flying  from  the  hunter,  and  the  sun  sinking 
amidst  grass  and  flowers,  must  furnish  a  scene  which  can  be  but  faiot- 

•  From  the  Western  Monthly  Magazine,  of  Febraary,  1886. 
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Ij  d^cribed  by  either,  bot  well  worthy  the  genius  of  both.  Late  in 
the  autumn,  the  firesr  which  destroy  the  growth  of  the  preceding  year, 
in  both  wet  and  dry  prairies,  are  frequently  awfully  sublime.  When 
seen,  at  night  from  a  distance,  a  chain  of  fire  seems  to  extend,  in 
every  direction,  as  far  as  the  eye  can  reach.  The  blaze  often  rises,  in 
Tast  coruscations,  far  above  the  plane  of  the  horizon.  All  beyond, 
presents  to  the  imagination,  a  chaotic  waste,  while  the  earth  and 
the  heavens  seem  to  be  fast  terminating  in  one  grand  conflagration* 
But  we  will  leave  the  description  of  such  scenery  to  the  graphic  pen 
which  has  already  delineated  it,  and  proceed  to  the  proposed  deuil 
of  our  observations,  on  some  of  the  wet  prairies  in  the  northern  sec- 
tbns  of  Ohio. 

These  marshy  plains,  though  frequently  quite  extensive^  are  always 
much  less  so  than  many  of  the  dry  prairies  of  the  Western  States. 
They  are  always  surrounded  by  hills,  which  vary  in  height  according 
to  the  extent  of  the  prairie.  Their  bases  contain  large  quantities  of 
water-worn  pebbles,  with  a  few  fragments  of  fresh-water  shells,  in  a 
state  of  partial  preservation.  The  soil  of  the  prairie  consists  of  a 
deep  vegetable  loam,  covered  by  tall  grass  and  flowering  herbs,  ex- 
cept where  it  is  too  wet  to  produce  any  thing  but  moss  and  other  wa- 
ter plapts.  In  every  part  of  the  prairie  the  tufts  of  grass  and  flow- 
ering plants  rise  three  or  four  inches  above  the  most  inferior  surface, 
which  is  covered,  except  in  the  dry  est  part  of  the  season,  with  water 
to  the  depth  of  from  two  to  six  inches.  These  tufts,  however,  are 
so  nearly  connected,  that  the  water  is  never  seen,  except  where  the 
grass  is  cut,  or  thrown  aside.  The  soil  and  productions  gradually 
change,  as  we  proceed  from  the  edge  to  the  interior  of  the  grassy 
flat.  Here  we  find  a  number  of  ponds,  or  small  lakes,  varying  in 
sisse  from  a  few  rods  to  one  or  two  miles  in  circumference.  The 
largest  of  these  ponds  are  well  stored  with  fish,  many  of  which  diflfer 
but  little,  except  in  size,  from  those  found  in  the  northern  lakes. 
The  only  woody  plant  that  grows  on  the  edges  of  the  ponds,  belongs 
to  the  Salix,  or  willow  tribe,  except  in  a  few  instances,  where  they 
are  thickly  surrounded  by  a  dense  growth  of  alder,  {Abiiu  ierrula* 
to.)  These  ponds,  however,  from  causes  which  will  be  presently 
noticed,  are  gradually  disappearing,  and  their  places  being  supplied 
by  the  surrounding  prairie  growth. 

The  bogs,  or  marshy  flats,  so  abundant  in  wet  prairies,  constitute 
one  of  their  most  singular  features.    They  are  occasionally  covered, 
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either  by  a  thin  sod,  or  large  tufts  of  grass,  similar  to  those  consfitii- 
ting  the  grassj  surface  of  the  prairie,  only  much  larger.  Upon  at- 
tempting to  walk  over  either  of  these,  the  ground  beneath  wilt  shake 
ibr  the  distance  of  several  rods.  Sometimes  they  are  very  narrow; 
at  others,  they  cover  an  area  of  many  acres.  Animals  are  often  lost 
when  attempting  to  cross  these  shaking  bogs.  Their  depth  must  be 
great,  ibr  poles  have  been  thrust  into  them  thirty  feet  in  a  vertical 
direction,  without  reaching  a  hard  bottom.  Horses  and  cattle  were 
frequently  lost  by  the  early  settlers  in  such  humid  marshes.  These 
are,  also,  generally  disappearing,  by  being  covered  with  a  dense  sod, 
which  supports  a  luxuriant  growth  of  grass,  and  other  vegetables. 
Still  it  is  dangerous  to  drive  heavily  laden  wagons  or  carts  over  them, 
ibr  the  surface  occasionally  gives  way,  and  the  whole  sinks  into  the 
dark  mud  below.  An  instance  of  this  kind  occurred,  a  kw  years 
since,  in  the  district  which  I  have  been  attempting  to  describe. 

But  the  woody  islands,  which  rise  far  above  the  tall  grass,  con- 
tribute much  to  the  beauty  of  a  wet  prairie.  Their  timber  consists 
of  oaks,  and  other  trees  and  shrubs,  similar  to  those  found  on  the 
neighboring  elevations.  Pebbles  and  sheik,  even  more  perfect 
than  those  imbedded  at  the  base  of  the  surrounding  hills,  are  also 
abundant  below  the  soil,  at  the  termination  or  shor6  of  the  islands. 

A  stream  of  water  passes  either  through  those  prairies,  or  in 
their  immediate  vicinity.  When  it  overflows  its  banks,  so  as  to 
cover  the  low  grounds  with  water,  the  whole  presents  the  appear- 
ance of  a  fresh-water  lake,  with  a  variety  of  small  islands  scattered 
over  its  surface. 

Marshes,  thickly  set  with  willows,  alders,  and  a  great  variety  of 
flowering  shrubs,  principally  of  the  rose  kind,  are  sometimes  abund- 
ant along  the  margins,  or  even  in  the  central  portions  of  wet  prai- 
ries. Here  water  animals,  such  as  the  muskrat,  otter  and  mink, 
were  once  abundant,  and  are  so  still,  except  in  the  immediate  neigh- 
bortiood  of  settlements.  The  first  of  these  animals  appears  to  de- 
light to  dwell  in  villages,  placed  at  some  distance  from  each  other, 
while  they  keep  up  a  constant  intercourse  by  travelling.  This  is 
done  late  in  the  evening.  Their  houses  are  usually  six  or  eight  feet 
in  diameter,  at  the  base,  and  about  four  feet  in  height,  gradually 
rounded  at  the  top  in  such  manner  as  to  turn  the  water  in  every  di- 
rection. It  is  said,  by  most  writers,  that  they  build  a  new  house 
every  year ;  but  this  is  not  correct,  for  I  have  known  them  to  oo- 
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eupy  the  same  dwellings  for  several  years  in  succession.  I  have 
counted  fifty  of  these  bouses,  in  a  shallow  pond,  within  an  area  of 
one  or  two  acres ;  and  seen  hundreds  of  their  inhabitants  playing  m 
the  evening,  in  one  of  their  villages,  apparently  in  the  full-  enjoy* 
ment  of  all  the  pleasures  of  association.  They  always  enter  their 
houses  by  subterranean  passages,  which  commence  beneath  the 
water  some  feet  distant. 

Beaver  dams  have  been  abundant  along  the  streams  in  the  vicin-^ 
hy  of  these  marshes,  but  their  remnants  only  are  now  to  be  seen ; 
the  animal  having  fled  with  the  Indian  and  bufialo,  far  beyond  the 
confines  of  civilization.  It  is  singular  that  this  animal  always  chose 
to  construct  artificial  ponds,  rather  than  occupy  those  already  fur* 
nished  by  nature,  though  but  a  short  distance  from  its  adopted  kn 
cation. 

The  hills,  bounding  the  wet  prairies,  which  have  fallen  under  my 
notice,  are  composed  chiefly  of  a  blue  dense  sandstone,  or  gray^ 
wacke^  with  little  or  no  calcareous  deposit,  or  impress  of  organic  re* 
mains.  The  alhwion  of  prairies  rests  upon  a  blue  carbonaceous 
day,  abounding  in  roots  and  trunks  of  trees,  with  other  vegetable 
remains,  scattered  from  ten  to  one  hundred  feet  beneath  the  surface* 
Salt  water  has  been  obtained,  in  the  vicinity  of  these  prairies,  at 
the  depth  of  six  or  seven  hundred  feet ;  but  I  have  never  been  ad- 
vised of  the  strata  through  which  the  auger  passed.  The  water 
was  procured  about  three  hundred  feet  below  the  level  of  Lake  Erie, 
and  the  same  distance  beneath  the  bed  of  the  Ohio,  at  the  mouth  of 
the  Muskingum. 

So  much  for  a  description  of  wet  prairies :  let  us  now  turn  our 
attention  to  their  origin. 

Without  stopping  to  examine  the  various  hypotheses  which  have 
been  suggested  from  time  to  time,  to  explain  the  origin  of  wet  prai- 
ries, the  facts  already  mentioned  would  seem  to  indicate,  that  they 
were  either  the  basins  of  lakes,  or  excavations  in  the  beds  of  ancient 
rivers,  filled  by  natural  causes.  The  water-worn  pebbles  and  frag- 
ments of  shells,  the  animal  and  vegetable  remains,  and  the  small 
lakes  already  mentioned,  are  sufficient  evidence  that  large  quantities 
of  water  must,  at  some  period  or  other,  have  existed  between  the 
elevations  now  enclosing  the  prairies.  It  is  also  worthy  of  remark, 
that  bowlders  and  other  fragments  of  primitive  rock,  are  scattered 
over  the  neighboring  hills,  and  along  the  margins  of  these  prairies. 
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while  they  have  never  been  foand  upon  their  sorfiioe.  It  is  said 
they  are  scattered  over  the  wet  prairies  of  Champaign  county,  Ohio, 
but  if  so,  these  are  entirely  different  in  character  firom  the  prairies 
1  have  attempted  to  describe.  They  must  have  been  formed  icpofi 
the  bed  of  some  ancient  lake,  after  its  waters  had  escaped,  while 
those  to  which  I  have  so  often  referred,  were  the  offipring  of  a  Ql* 
ing  up  of  a  former  basin,  by  the  debris  of  the  adjacent  elevatioDS, 
assisted  by  the  peat  moss  of  their  waters,  and  the  timber  and  re- 
mains of  animals  brought  into  them  by  the  streams.  It  is  in  Mb 
manner  that  the  small  lakes  in  the  interior  of  wet  prairies  are  now 
gradually  disappearing.  At  first,  the  water  leaves  a  kind  of  shaking 
bog,  similar  to  those  already  mentioned,  but  this  eventually  loses  its 
bnmid  character,  and  presents  a  deep  black  mould,  differing  in  no 
respect  from  that  found  elsewhere  in  the  low  lands.  The  woody 
islands,  or  many  of  them,  at  least,  were  once  undoubtedly  surround- 
ed by  water,  which  must  have  beat  against  their  shores  for  a  long 
time ;  for  if  this  were  not  the  case,  the  quartz  pebbles  could  never 
have  either  reached  their  present  locations,  or  been  reduced  to  a 
rounded  form.  It  certainly  required  much  water,  time  and  attrition, 
to  perform  so  important  a  change.  The  pebbles  could  not  have 
been  driven  over  the  prairie,  for  none  such  are  found  upon  its  sar- 
ftce.  Blocks,  or  large  bowlders  of  granite,  have  been  detected, 
when  boring,  deep  beneath  a  wet  prairie  soil.  These  must  have 
been  transported  here  at  the  time  the  same  species  were  lodged  upon 
the  surface  of  the  surrounding  country.  The  basin  of  the  prairie 
must  also  have  been  filled  with  water,  at  that  period,  otherwise  they 
could  not  have  descended  so  far  beneath  the  surface. 

But  wet  prairies  do  not  remain  such  continually.  .  Many  of  the 
causes  which  aided  in  their  formation,  are  now  contributing  much 
towards  their  destruction.  The  debris,  consisting  of  sand,  gravel, 
and  clay,  of  the  higher  lands,  is  gradually  converting  their  borden 
into  a  sandy  soil,  followed  by  a  growth  of  timber,  and  other  vegeta- 
bles, peculiar  to  the  upper  lands.  At  first  the  ligneous  productions 
consist  principally  of  a  variety  of  hazel  and  oak,  none  of  which  at* 
tun  a  large  size.  This  growth,  however,  soon  gives  place  to  another, 
which  continues  to  extend  until  a  dark  forest  has  taken  the  place  of 
grass  and  flowers. 

Cultivation  also  contributes  much  to  the  destruction  of  prairies, 
by  the  introduction  of  grasses  and  plants  essentially  different  firoro 
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the  w3d  growth.  The  enclosures,  likewise,  arrest  the  fires,  alluded 
to  in  the  beginning  of  this  paper,  and  thus  prevent  the  annual  de- 
struction of  shrubs,  and  the  small  sprouts  of  arborous  plants.  Whea 
these  fires  are  prevented  from  sweeping  over  the  surface  of  wet  prai- 
ries, for  several  years,  they  are  soon  covered  by  a  dense  growth  of 
alder,  which  eventually  gives  place  to  the  vegetables  named  in  thQ 
Ibrmer  paragraph.  This  change,  however,  does  not  take  place,  until 
the  soil  has  changed  its  character,  by  the  introduction  of  sand  and 
gravel  from  the  surrounding  elevations.  This  b  effected  rapidly 
after  the  hills  and  table  lands  are  cultivated ;  for  when  the  soil  is 
broken,  it  is  easily  driven  downwards  by  rains  and  running  streams. 

Thus  the  immense  natural  meadow  ;  the  residence  of  tlie  beaver, 
the  otter,  and  the  water-rat ;  the  place  of  grass  and  flowers,  is  re- 
duced, by  natural  causes,  to  a  dense  forest,  furnishing  timber,  and 
other  materials  in  agriculture,  and  the  arts.  The  basin  of  the  lake, 
over  which  the  Indian  paddled  his  bark  canoe,  is  filled,  and  its  place 
known  no  more,  except  to  the  philosopher,  who  can  read  in  the 
rocks,  the  pebbles,  the  sand,  and  the  trees,  the  records  of  the  past. 
The  watery  sheet  has  given  place  to  farms  and  villages,  and  the 
sound  of  the  hammer,  the  axe,  and  the  bell,  is  heard  in  the  valley 
which  once  echoed  with  the  shouts  of  the  aboriginal,  blended  with 
the  wild  notes  of  the  water-fowl. 

The  streams  which  pass  through  these  prairies,  though  often  large, 
flow  with  but  little  current,  in  a  very  serpentine  direction,  through 
a  dark  alluvial  soil  which  contains  but  few  pebbles,  and  no  large 
bowlders.  In  many  instances,  a  large  vegetable  growth,  similar  to 
that  found  in  the  neighboring  ponds,  arises  from  the  bottom  of  the 
stream.  Their  shores  are  more  elevated  than  the  surfaces  of  the 
adjacent  marshes,  or  prairies,  and  hence  they  are  thickly  covered  by 
trees  of  a  superior  growth.  The  stately  white  elms,  so  abundant 
along  their  immediate  borders,  contribute  much  to  the  formation  of 
a  beautiful  landscape.  Their  trunks  seem  to  be  placed  at  regular 
distances  from  each  other,  while  their  long  branches  meet  and  coa- 
lesce so  completely,  that  they  form  a  most  extensive  natural  arbor. 
Early  in  the  spring,  multitudes  of  squirrels  resort  to  them,  from  the 
neighboring  hills,  in  order  to  feast  on  the  expanding  buds.  Before 
the  country  was  thickly  settled,  and  the  beauties  of  nature  defaced 
by  the  hand  of  art,  herds  of  deer  might  often  be  seen  feeding  on 
the  undergrowth  of  these  bottoms.     At  this  period  but  few  logs 


Digitized  by  VjOOQIC 


836  Prairies  of  Ohio. 

were  found  upon  the  surface.  Occasiooally  a  large  prostnte  dm, 
or  sycamore,  upoa  which  a  pheasant  sat  and  thumped  awajrtk 
morning,  pointed  out  the  spot  where  the  brawny  squatter  M 
feasted  on  wild  honey,  or  labored  to  bring  down  a  raccoooori 
bear. 

Wild  fruits,  especially  plumbs,  grapes,  black  and  red  baws,ia^ 
Uack-berries,  are  abundant  along  the  edges  of  wet  prairies,  b 
many  places,  in  the  vicinity  of  elevated  lands,  the  ground  is  cow- 
ed, for  miles,  with  strawberries,  but  whether  they  are  indigeDOQS,a 
introduced  by  the  very  early  settlers,  I  am  unprepared  to  say.  Tfe 
blossoms  of  the  crab,  also,  frequently  fill  the  air,  in  the  early  sprisg 
months,  with  the  most  delicious  odors.  It  is  from  these,  together 
with  the  various  other  blossoms  and  flowers,  that  the  wiM  bees 
chiefly  obtain  their  honey.  They  usually  store  their  sweets  in  tk 
boUow  limbs  and  trunks  of  the  neighboring  trees,  where  they  soo^ 
times  accumulate  immense  quantities.  But  the  most  delicioas  fd 
which  grows  in  wet  prairies,  is  the  cranberry.  The  collection  of  tl« 
fruit  furnishes  occasion  for  pleasure  parties  of  the  youog  people, 
which  are  among  the  most  agreeable  of  the  rural  diversions  of  the 
West.* 

Many  of  the  wet  prairies  are  more  elevated  than  those  ahody 
mentioned.  They  are,  however,  small,  containing  haikwrntSf 
and  distant  from  streams  of  water.  Still  their  formation  appetisto 
be  the  same,  with  those  already  described.  When  ditched,  cl« 
peat,  which  they  contain,  becomes  very  dry  during  summer  setsoft 
A  farmer  once  called  my  attention  to  a  small  boggy  or  shaking  (nv* 
rie,  which  had  been  ditched  two  or  three  years  previously;  ha^ 
when  the  grass  and  small  brush  were  set  on  fire,  to  prepare  the 
ground  for  cultivation,  the  surface  ignited,  and  continued  to  burn  p 
the  principal  part  of  the  summer.  When  the  fire  ceased,  be  fafl* 
be  had  a  bed  of  earthy  ashes,  from  three  to  eight  feet  in  thickD«s> 
instead  of  the  productive  soil  he  anticipated. 

♦  We  have  condensed  into  a  single  sentence  a  page  descriptive  of  these  exc«f' 
sions.— Eo. 
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Art.  IV. — Description  of  an  Air  Pump  of  a  new^  eon^tructunif 
which  acts  either  as  an  Air  Pumpy  or  a  Condenser ^  or  as  both  ; 
enabling  the  operator  to  exhaust^  to  condense,  to  transfer  a  Oa$ 
from  one  cavity  to  another,  or  to  pass  it  through  a  Liquid;  hj 
R.  Hare,  M.  D.,  &c.  &c. 

From  the  Transactions  of  the  American  Philosophical  Society. 
This  pump  has  one  iron  chamber^*  one  piston,  and  ibur  valves. 
When  in  operation,  it  is  always  simultaneously  exhausting  and  con- 
densing ;  and  of  course  accomplishes  as  much  in  a  given  time,  as  • 
two  chambers  of  the  usual  construction,  of  the  same  calibre  and 
stroke.  A  suction  valve  is  placed  at  each  end  of  a  steel  rod,  which 
slides  through  the  packing  of  the  piston,f  so  as  to  be  air  tight,  and 
to  be  pressed  in  opposite  directions  alternately.  It  is  of  such  a 
length,  that  while  it  forces  one  valve,  towards  which  the  piston 
moves,  against  its  seat,  closing  a  corresponding  aperture,  it  withdraws 
the  other  valve  from  its  seat,  and,  consequently,  opens  the  aperture 
with  which  this  valve  corresponds.  Hence,  with  every  reversal  of 
the  motion,  the  aperture  previously  opened  will  be  shut,  while  that 
previously  shut  will  be  opened.  Between  the  apertures  thus  alter- 
nately opened  and  shut,  and  the  valve  cock  A,  a  communication  is 
made  by  means  of  a  forked  leaden  pipe,  communicating  with  the 
valve  cock  at  A,  and  with  the  apertures  at  B  and  C.  The  valve 
cock,  by  means  of  a  gallows  screw  D,  communicates,  when  desirablci 
with  any  receiver  by  another  Bexible  leaden  pipe  P. 

Two  other  analogous  and  corresponding  apertures  E  R,  which 
communicate  in  like  manner  with  a  valve  cock  G,  are  furnished  with 
two  valves  opening  outwards.  These,  when  not  subjected  to  any 
pressure  from  within  the  chamber,  are  kept  in  their  places  by  sprrat 
springs.  They  act  as  valves  of  efflux,  and,  like  the  valves  in  other 
condensers,  are  opened  by  the  pressure  of  the  air  condensed  by  the 
piston  as  it  approaches  them,  and  are  shut  by  the  springs  when  the 
piston  moves  in  the  opposite  direction.     It  is  well  known,  however, 

*  The  diameter  of  the  chamber  in  the  instrument  represented  in  the  figore  hs 
three  inches;  the  lecgth  is  ten  and  a  half  inches,  allowing  a  stroke  of  about  eighi 
inches,  taking  off  the  thickness  of  the  piston.  In  order  to  render  this  instrument 
insusceptible  of  injury  from  mercury,  it  was  constructed  altogether  of  iron  or  cast 
steel. 

t  This  contrivance  was  suggested  to  me  by  an  excellent  pump  with  glass,  cbam^ 
bers,  obtained  many  years  ago  from  Pizii.  In  that  pump  a  steel  rod  is  made  to 
open  and  shut  one  valre:  in  mine  the  seme  rod  open^  and  shuts  two  valres. 
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that  tbis  mode  of  opening  valves,  if  unassisted,  always  allows  t  smalt 
portion  of  condensed  air  to  remain  in  that  portion  of  the  chamber 
and  of  the  passage  leading  to  the  valve,  which  the  piston  cannot  be 
made  to  occupy  entirely.  This  disadvantage  is  diminished  in  the 
case  of  the  valves  which  I  am  describing.  A  stem  proceeding  bom 
each  valve  enters  the  chambers  so  far,  as  that  the  piston  cannot 
finish  the  stroke  without  coming  in  contact  with  the  stem,  and  mov- 
ing the  valve  sufficiently  to  allow  the  air  to  escape,  without  suffer- 
ing any  resistance  from  the  valve  and  its  spring. 

The  means  by  which  the  apertures  of  the  suction  valves  commu- 
nicate with  a  val?e  cock  A,  and  may  be  made  to  communicate  with 
the  receiver  through  the  pipe  P,  have  been  explained.  By  like 
means  the  communication,  existing  between  the  apertures  of  the 
valves  of  efflux  and  a  valve  cock  G,  may  be  extended  lirom  this 
valve  cock  to  any  receiver.  In  fact,  it  is  only  necessary  to  vary  the 
situation  or  number  of  the  pipes,  by  which  communications  with  the 
chamber  are  effected,  in  order  to  cause  the  apparatus  to  perform 
the  part  of  an  air  pump,  a  condenser,  or  both.  When  employed  to 
transfer  air,  it  would  be  more  correctly  designated  as  a  forcing  air 
pump,  than  as  a  condenser. 

The  disk  of  brass  in  front  of  the  pump,  serves  as  an  air  pump 
plate,  when  connected  with  the  pump  by  means  of  the  pipe  P,  as 
represented  in  the  drawing.  It  is  supported  on  a  hollow  brass  cylin- 
der, furnished  with  valve  cocks  as  at  K  L,  in  order  to  allow  various 
experiments  to  be  performed  by  means  of  the  tube  in  the  axis,  sur- 
mounted by  a  cup  of  copper.  The  tube  being  open  at  the  lower 
end,  the  cup  is  accessible  to  an  incandescent  iron.  The  contrivance 
facilitates  the  exposure  of  substances  to  heat,' either  in  vacuo,  or  in 
any  gas.  When  boric  acid  and  potassium  are  thus  heated,  boron  is 
evolved.  By  means  of  a  similar  arrangement,  heating  chloride  of 
calcium  with  potassium,  I  obtained  a  potassuret  of  calcium,  which 
decomposed  water  and  yielded  a  solution  which  was  rendered  milky 
by  carbonic  acid* 

When  a  glass  globe  of  fifteen  gallons  is  exhausted  over  this  plate, 
and  filled  with  oxygen  gas,  phosphorus  having  been  previously  pla- 
ced in  the  copper  cup,  on  heating  the  phosphorus,  a  combustion  en- 
sues of  transcendent  splendor. 

For  this  and  other  experiments,  the  hollow  cylinder,  which  sup- 
ports the  air  pump  plate,  may  be  screwed  into  a  hole  in  a  table  and 
placed  at  any  convenient  distance  from  the  air  pump.  With  this 
vieW|  there  is  a  conical  screw  cut  upon  the  lower  end  of  the  cyliiider. 
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The  mecbaDisin  by  which  the  pistoD  is  moved,  is  too  obvious  to 
need  description.  There  is,  however,  t  peculiarity  in  the  coostnic- 
tioD  of  the  pistoD  rod,  which  is  of  great  utility.  The  rod  is  hollow, 
having  been  sufficiently  reduced  in  diameter  from  a  piece  of  gun 
barrel  by  the  wire  drawing  process.  The  bore  of  this  hollow  rod 
is  occupied  by  a  solid  rod,  which  extends  from  the  metallic  disk,  at 
the  farther  end  of  the  piston,  to  the  rack.  To  the  other  disk,  the 
hollow  rod'  is  fastened.  The  leather  packing  between  the  disks, 
being  turned  in  the  lathe  so  as  to  fit  the  calibre  of  the  chamber  ac- 
curately, is  made  more  or  less  tight  by  the  action  ot*  a  screw  just 
above  the  rack.  Hence  the  pressure  may  be  regulated  without 
taking  the  pump  apart,  which  is  always  troublesome,  and  at  some 
periods  impracticable  within  the  time  at  command. 

With  respect  to  the  efficacy  of  this  pump,  satisfactory  proof  was 
given  some  time  since,  at  the  Franklin  Institute,  when  it  raised  the 
mercury  very  near  to  the  height  of  that  in  the  Torricellian  tube. 

Having  been  in  possession  for  many  years  of  an  elegant  air  pump 
with  glass  chambers  furnished  by  Pixii,  we  have  been  induced  to 
give  the  preference  to  the  new  instrument,  in  all  cases  where  a  per- 
fect exhaustion  has  been  desirable. 

Of  the  three  valve  cocks,  one  usually  communicates  with  a  gage; 
since,  instead  of  an  instrument  of  that  nature  permanently  associated 
with  the  pump,  and  which  b  subjected  to  exhaustion  by  means  of  a 
lateral  communication  with  the  perforation  leading  to  the  cavity  of 
the  receiver,  I  employ  a  movable  barometer  gage,  which  is  made  to 
communicate  with  the  receiver  directly.  The  operat<»*  is  thus  ena- 
bled to  observe  the  quantity  of  gas  in  the  receiver,  after  the  com- 
munication with  the  air  pump  is  arrested  by  closing  the  valve  cock 
through  which  it  was  established.  An  exemplification  of  this  method 
of  manipulating  wilt  be  afforded  by  the  apparatus  and  eudiometrical 
process,  described  in  another  article.* 

*  See  Vol.  zzxii.  p.  980,  of  this  Journal. 
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Art.  V. — Process  for  Nitric  Ether ^  or  Sweet  Sprits  ofNitre^  hy 
mtans  of  an  approved  apparatus;  by  R.  Hars^  M.  D.,  &c.  be. 

From  the  Transactions  of  the  American  Philosophical  Society. 

The  reaction  of  nitric  acid  with  alcohol  is  so  difficult  to  regulate, 
in  the  ordinary  mode  of  making  nitric  ether,  in  which  the  whole  of 
the  materials  are  mingled  at  the  outset  of  the  process,  that  I  was  in- 
duced, about  twelve  or  fifteen  years  ago,  to  introduce  an  apparatus 
in  which  they  were  gradually  added  together  within  a  glass  bottle, 
by  means  of  glass  funnels  with  glass  cdcks. 


Subsequently  I  adopted  the  more  simple  apparatus  represented  in 
the  accompanying  figure. 

Providing  a  bottle  with  three  tubulures,  let  one  tubulure  commu- 
nicate, by  means  of  a  recurved  tube  A,  with  another  tube  passing 
perpendicularly  through  an  open-necked  inverted  receiver  C,  and 
entering  a  bottle  surrounded  with  ice  and  saki  occupying  a  suitable 
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vessel  B  B.  Tbe  cavity  of  the  receiver  should  likewise  be  occupied 
by  a  freezing  mixture. 

Into  each  of  tbe  remainbg  tubulures  let  a  glass  tube  be  introdu- 
ced, ground  or  luted  to  fit  air  tight,  and  tapering  so  as  to  terminate 
in  a  capillary  perforation  near  the  bottom  of  the  bottle. 

Through  one  of  the  tubes  introduce  as  much  alcohol  as  will  cover 
the  bottom  of  the  bottle,  and  then,  by  means  of  the  other  tube,  in- 
troduce as  much  strong  nitric  acid  as  will  cause  an  effervescence. 
Should  the  effervescence  threaten  to  become  explosive,  the  reaction 
may  be  checked  by  the  further  addition  of  alcohol,  and  when  the 
reaction  appears  to  decline  too  much,  it  may  be  re-excited  by  an 
additional  quantity  of  acid.  By  these  means,  without  applying  heat, 
a  quantity  of  nitric*  ether  will  soon  be  condensed  in  the  refrigerated 
bottle.  To  convert  this  ether  into  a  liquid,  fully  equal  to  the  offi- 
cinal sweet  spirits  of  nitre,  let  it  be  mingled  with  seven  parts  of  alco- 
hol and  four  of  water. 

The  colder  the  freezing  mixture,  the  greater  will  be  the  product; 
yet  more  or  less  may  be  obtained  by  refrigeration  with  cold  water. 

It  may  be  proper  to  mention,  that  at  the  bottom  of  the  phial  an 
aqueous  acid  liquor  is  deposited,  upon  which  the  ether  swims,  and 
from  which  it  should  be  carefully  separated. 


Abt.  VI. — On  the  Cause  of  the  CoUapse  of  a  Reservoir  whik  ap- 
parently subjected  within  to  great  Pressure  from  a  Head  of  Wa- 
ter; by  R.  Habe,  M.  D.,  &c.  &c. 

From  the  Transactions  of  the  American  Philosophical  Societf . 

In  September,  1834, 1  was  requested  by  Mr.  Haydock,  a  respec- 
table and  intelligent  plumber  of  this  city,  to  call  at  his  shop  in  o^er 
to  see  a  copper  reservoir,  which  had  collapsed  while  apparently  sub- 
jected to  internal  pressure,  arising  from  a  communication  with  the 
mains  proceeding  from  the  public  water-works. 

For  the  purpose  of  refrigerating  the  contents,  the  reservoir  was 
placed  in  spring  water,  at  the  bottom  of  a  well,  so  as  to  be  at  a  small 
depth  below  the  surface ;  receiving  the  river  water  by  one  pipe,  it 
was  made  to  deliver  it  by  another. 

The  pressure  of  the  water  with  which  the  city  of  Philadelphia  is 
supplied,  is  known  to  be  sufficient,  when  at  its  maximum,  to  com- 

*  The  proper  appellation  of  this  ether  being  unsettled,  I  adhere  to  that  genermlljr 
used. 
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mand  the  most  elevated  rooms  in  our  dwelling  houses.  Hence,  had 
the  reservoir  been  burst,  it  would  not  have  excited  surprise ;  but  the 
converse  appeared  inexplicable.  The  figure  delineated  below,  will 
convey  a  correct  idea  of  the  reservoir  as  it  appeared  when  I  exam- 
ined it ;  or  subsequently,  wlien  a  drawing  of  it  was  made  at  the 
Franklin  Institute,  to  which  it  had  been  removed,  at  the  instance  of 
some  of  the  members  of  that  institution. 

A,  is  a  pipe  with  a  stop  cock  to  allow 
the  air  to  escape  on  first  filling  the  reser- 
voir. B,  a  pipe  by  which  a  communica- 
tion with  the  mains  of  the  public  water- 
works was  established.  C,  a  pipe  for  de- 
livering the  water. 

The  height  of  the  vessel  was  three  feet ; 
greatest  diameter  eighteen  inches,  least 
diameter  twelve  inches. 

Some  days  had  elapsed,  during  which  I 
was  unable  to  offer  any  explanation  of  the 
phenomenon;  but  having  mentioned  the 
occurrence  to  another  highly  respectable 
and  intelligent  plumber,  Mr.  Ewing,  he 
alleged  that  facts  no  less  surprising  had 
fallen  within  the  range  of  his  experience. 
He  had  known  an  opening  made  in  a  leaden  pipe  at  one  time,  to  be 
closed  at  another,  by  some  unaccountable  inward  pressure ;  and, 
upon  one  occasion,  a  small  fish  to  be  caught  in  the  fissure. 

It  then  occurred  to  me  that  the  phenomenon  of  the  collapse  bad 
been  the  consequence  of  circumstances  the  inverse  of  those  which 
are  known  to  take  place  in  the  water  ram  of  Montgolfier,  in  which 
water,  while  flowing  rapidly  in  a  trunk,  being  stopped  suddenly  in 
front,  is  made  to  produce  a  jet  rising  above  the  level  of  the  head  to 
which  the  current  arrested  is  indebted  for  existence. 

The  momentum  oT  the  water  which  is  in  that  case  expended  in  a 
jet,  ifiust,  in  the  case  in  which  an  arrestation  takes  place  in  the  rear 
of  a  given  portion  of  the  stream,  continue  to  propel  that  portion  di- 
rectly forwards,  causing  an  hiatus  or  vacuum  between  it  and  the 
valve  or  cock  by  which  the  stoppage  has  been  effected. 

The  inward  pressure,  or  suction,  arising  from  such  a  momentum, 
was  demonstrated  by  Venturi  ;*  and  has  latterly  been  ingeniously 

*  Nicholson's  Journal,  4to  series,  Vol.  ii.  p.  173. 
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applied  to  the  filling  of  syphons,  andjremoval  of  back  wtter  finMi 
water  wheels. 

Iq  this  y\e^  of  the  subject  then,  we  find  the  ratioDale  of  the  eol- 
lapse  of  the  reservoir. 

The  current  through  the  main  bebg  arrested  at  a  point  iieanr 
the  head  than  that  from  which  the  pipe  supplying  the  reeenroir  pn>- 
ceeded,  there  was  an  hiatus  produced  witUn  the  maio,  and  caviM 
therewith  comrounicatingy  which  caused  the  atmospheric  presaot 
to  he  inadequately  resisted,  and  consequently  the  reservoir,  as  om 
of  those  cavities,  was  crushed.  No  doubt  the  pressure  of  the  spriif 
water,  in  which  the  reservoir  was  situated,  cooperated.  At  tines 
our  springs  rise  much  nearer  to  the  surface  of  the  earth  than  at  otheis. 

When  steam  is  made  to  pass  through  a  pipe  into  cold  water,  i 
succession  of  expansions  and  condensations  ensue,  producing  modi 
noise  and  mechanical  jarring,  consequent  to  the  alternate  absorptin 
and  expulsion  of  the  water.  Agreeably  to  the  rationale  respectiig 
the  collapse  of  the  reservcnr,  these  effects  should  be  productive  soc- 
cessively  of  an  inward  and  an  outward  pressure  upon  the  surfiices  of 
the  pipes  employed. 

Some  years  ago,  a  pipe  was  submitted  to  me  by  Mr.  Ewin^ 
which,  while  situated  as  above  described,  bad  been  crushed  bj  t 
force  which  seemed  to  have  exceeded  any  which  could,  under  aiqr 
circumstances,  be  expected  from  the  pressure  of  the  atmospbeRi 
Possibly  an  adhesion  between  the  water  and  the  metallic  suifteei 
may  cooperate  in  the  production  of  such  results. 


Art.  VII. — Sundry  Improvements  in  Apparatus^  or  Manipulatum; 
by  R.  Hare,  M .  D.,  &c.  &c. 

From  the  Transactions  of  the  Amerieaa  Philosophieal  Sooietf. 

Improved  Cryophortis. 

Two  flasks,  of  which  the  necks  have  flanged  orifices,  are  so  aectn>- 
ed  in  a  wooden  frame,  that  by  the  pressure  of  screws  S  S,  and  gum- 
elastic  di^,  the  orifices  of  a  tube  are  made  to  form  with  them  sef- 
erally,  air  tight  junctures.  The  orifices  of  the  tube  are  furnished 
with  brass  flanges,  which  correspond  with  those  terminating  the 
necks  of  the  flasks. 

Midway  between  the  junctures  a  female  screw  is  soldered  to  die 
tube  for  the  insertion  of  a  valve  cock  V,  by  means  of  which,  and  i 
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flexible  tube  extending  to  an  air  pump^the  flasks  may  be  exhausted 
^nd  then  closed.  A  small  quantity  of  water  having  been  previously 
introduced  into  one  of  them,  if,  while  the  exhaustion  is  sustained, 
the  other  flask  be  refrigerated  by  ice  and  salt,  the  water  will  be 
firozen.* 


The  intelligent  chemist  will  perceive  that  this  apparatus  may  be 
applied  to  the  purpose  of  desiccation  by  placing  the  article  to  be 
dried  in  one  receptacle,  and  quick  lime,  chloride  of  calcium,  or  con- 
centrated sulphuric  acid  in  the  other.  The  oriflce  of  the  receptacles 
may  be  made  larger  without  inconvenience.  Two  large  cylinders, 
for  instance,  may  be  used. 

I  propose,  as  soon  as  I  have  leisure,  to  apply  the  principle  illus- 
trated by  this  apparatus,  to  the  distillation  or  desiccation  of  many 
substances  which  are  liable  to  injury  when  exposed  to  heat  or  air. 
I  conceive  that  there  is,  by  means  of  analogous  apparatus,  a  fruitful 
field  for  improvement  in  the  arts.  I  conceive  that  it  may  be  em- 
ployed in  the  preservation  of  rneat,  milk,  fruit,  vegetables,  and  the 
making  of  cheese ;  also  in  pickling  and  preserving. 

*  For  the  informalion  of  readers  ^ho  may  not  be  chemists,  I  subjoin  the  follow- 
iDg  explanation  of  the  cause  of  the  congelation  of  the  water. 

So  long  as  no  condensation  is  effected,  of  the  thin  aqaeoos  vapor,  which,  when 
water  is  present,  mnst  occnpj  the  cavity  of  the  instrument,  that  vapor  prevents,  by 
its  pressure,  or  tension,  the  production  of  mor$  vapor:  but  when  by  means  of  cold 
the  vapor  is  condensed  in  one  bulb,  its  evolution  in  the  other,  containing  the  water, 
being  unimpeded,  proceeds  rapidly.  Meanwhile,  the  water  becomes  colder,  and 
finally  freezes,  from  losing  the  caloric  wbich  the  vaporization  requires. 

According  to  WoUaston,  one  grain  of  water,  converted  into  vapor,  holds  as 
much  caloric  as  would,  by  its  abstraction,  reduce  thirty  one  grains  from  60^  F.  to 
the  freezing  point ;  and  the  caloric  requisite  to  vaporize  four  grains  more,  if  ab- 
stracted from  the  residual  twenty  seven  grains,  would  convert  them  into  ice. 

Vot.  XXXIII.— No.  2.  32 
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Hydro-Pneumatic  Ciiiem. 

Fig.  1.  Id  Silliroan's  Journal,  Vol.  xi?,  p.  200,  will  be  foand  an 
engraving  and  description  of  a  pneamatic  cistern,  which  I  employed 
in  the  experimental  illustrations  of  my  lectures  for  more  than  ten 
years ;  and  which  I  should  probably  continue  to  use  now,  had  not 
the  command  of  water  from  the  public  works,  put  it  into  my  power 
to  dispense  with  the  mechanism  for  keeping  the  water  at  a  proper 
level.  As  I  am  now  situated,  any  deBcit  of  water  is  easily  supplied 
from  the  pipes  known  here  as  the  hydrant  pipes,  by  which  tbe  city 
is  supplied  with  water ;  and  any  excess  is  carried  off  by  a  waste  pipe. 
Many  chemists  designate  as  a  pneumatic  trough  or  tub,  apparatus 
ibr  the  purposes  to  which  that  in  question  is  applied.  Neitlier  of 
these  names  is,  in  my  opinion,  as  applicable  to  the  apparatus  which 
1  have  hitherto  used,  as  that  of  cistern,  to  which  I  resorted ;  and 
although  the  last  term  be  less  suitable  to  the  apparatus  which  I  am 
about  to  describe,  yet  I  beg  leave  to  adhere  to  it  for  want  of  a  better 
appellation. 

A  A,  a  water  tight  platform,  surrounded  by  a  wooden  rim,  R  R  R  R, 
rising  above  it  about  an  inch  and  a  half.  B,  C,  D,  three  wells  or 
cavities,  each  in  the  form  of  a  hollow  parallelopiped,  with  all  of 
which  tbe  cavity  bounded  by  the  rim  communicates,  so  that  when 
supplied  with  water  to  the  level  of  the  waste  pipe,  this  liquid  61b 
tbe  wells,  and  covers  the  platform  to  the  depth  of  about  three  fixirths 
of  an  inch. 

E,  F,  G,  shelves,  which  severally  move  in  grooves  over  the  wells, 
so  that  they  may  be  placed  in  the  most  convenient  portion.  Under 
H  is  a  waste  pipe.  At  I  is  a  hydrant  pipe.  K,  a  pipe  for  emptying 
the  wells  and  casks,  with  all  of  which  it  may  be  made  to  communi- 
cate by  cocks,  when  requisite.  N,  O,  casks  which  act  as  gas  hold- 
ers, each  having  a  communication  with  the  cistern  at  Q  or  ;,  for 
letting  in  water  from  that  source ;  the  oriOces  being  controlled  by 
valves.  By  means  of  a  pipe  proceeding  from  its  vertex,  each  gas 
bolder  communicates  with  a  pipe  or  cock,  at  S  or  i. 

To  these  gallows  screws,  flexible  leaden  pipes  may  be  attached, 
for  transferring  gas  either  from  one  of  the  holders  to  a  bell  glass,  or 
from  a  bell  glass  to  one  of  the  hoUers.  When  a  communication  is 
established  between  the  cavities,  either  of  these  offices  may  be  per- 
formed, accordingly  as  the  pressure  within  the  holder  is  made  greater 
or  less  than  that  of  the  atmosphere.     It  will  be  greater  when  tbe 
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ralve  for  the  admissioa  of  water  is  opened^  that  for  letliDg  it  out 
being  shut :  and  less  when  these  circumstances  are  reversed. 

Fig.  3*  aflbrds  a  view  of  the  lower  side  of  the  sliding  shelf,  in  the 
wood  of  which  it  will  be  seen  that  there  are  two  excavations,  con- 
verging into  holes.  This  shelf  b  loaded  with  an  ingot  of  lead  at  L, 
to  prevent  it  from  floating  in  the  water  of  the  cistern. 

Culinary  Paradox  or  I3>ullition  by  Cold. 

This  figure  illustrates  a  new  and  instructive  method  of  efl&cting 
ebullition  by  cold. 

The  apparatus  consists  principally  of  a  glass  matrass,  with  a  neck 
of  about  three  feet  in  length,  tapering  to  an  orifice  of  about  a  quarter 
of  an  inch  in  diameter.  The  bulb  is  bulged  inwards,  in  the  part  di- 
rectly opposite  the  neck,  so  as  to  create  a  cavity  capable  of  holding 
any  matter  which  it  may  be  desirable 
to  have  situated  therein.  In  addition 
to  the  matrass,  a  receptacle,  holding  a 
few  pounds  of  mercury,  is  requisite. 
The  bulb  of  the  matrass  being  rather 
less  than  half  full  of  water,  and  this 
being  heated  to  ebullition,  the  orifice 
should  be  closed  by  the  finger,  defend- 
ed by  a  piece  of  gum-elastic,  and  de- 
pressed below  the  surface  of  the  mer- 
cury; the  whole  being  supported  as 
represented  in  the  figure.  Under  these 
circumstances,  the  mercury  rises  as  the 
temperature  of  the  water  declines,  in- 
dk»ting  the  consequent  diminution  of 
pressure  within  the  bulb.  Meanwhile, 
the  decline  of  pressure  lowering  the 
boiling  point  of  the  water,  the  ebullition 
continues  till  the  mercury  rises  in  the 
neck  neariy  to  the  height  of  the  mer- 
cury in  the  barometer. 

By  introducing  into  the  cup  formed  by  the  bulging  of  the  bulb, 
cold  water,  alcohol,  ether  or  ice,  the  refrigeration,  the  diminution  of 


♦  For  this  figuw  »ec  Vol.  xiv,  p.  900,  of  this  Journal.— Ed. 
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pressure  aad  the  ebullidon  are  all  simultaneously  accelerated^  since 
these  results  are  reciprocally  dependent  on  each  other. 

The  advantage  of  this  apparatus  and  method  of  operating,  lies 
first  in  the  certainty  and  facility  with  which  the  apparatus  is  secured 
against  the  access  of  the  atmosphere ;  and  in  the  next  place,  in  the 
index  of  the  diminishing  resistance,  afforded  by  the  rise  of  the  mer- 
curial column. 


Art.  VIII. — Notice  of  Oriental  Minerals. 
1.  By  Professor  F.  Hall.    S.  By  the  Eoitob. 

1.  By  Prof.  F.Hall. 

A  NUMBER  of  years  ago,  I  received  a  box  of  minerals  which  were 
collected  in  Ghreece  and  the  neighboring  countries.  For  the  collec- 
tion and  transmission  of  them  I  am  indebted  to  my  worthy  friend, 
the  late  Rev.  Pliny  Fisk,  American  missionary  to  Palestine,  who 
died  at  Beyroot,  in  Syria.  The  specimens  were  sent  without 
names,  but  were  all  carefully  numbered,  and  notice  given,  in  most 
cases,  of  the  places  from  which  they  were  taken.  The  following 
remarks  on  them  were  prepared  shortly  after  they  came  to  hand, 
but,  in  the  hurry  of  business,  the  paper  was  thrown  aside,  and  never 
again  came  under  my  inspection,  till  a  few  days  since.  Thinking 
that  the  publication  of  it  was  due  to  the  memory  of  the  excellent 
donor,  1  take  the  liberty,  sir,  at  this  late  period,  to  place  it  at  your 
disposal. 

From  Sardis. 

1.  Milky  quartz.    A  fine  specimen — its  aspect  is  sligbtly  greasy. 

2.  "  From  the  ruins  of  a  church  at  Sardis."  Calcareous  breccia, 
composed  of  white  angular  fragments  of  carbonate  of  lime,  held 
together  by  a  calcareo-argillaceous  cement. 

3.  Yellow  quartz,  or  citrine,  picked  up  "between  Sardis  and 
Philadelphia." 

4.  White  granular  marble — very  beautiful,  "  from  the  palace  in 
Sardis." 

5.  Grayish  colored,  disintegrating  carbonate  of  lime,  "  from  the 
market." 

6.  ^'  From  the  walls  of  an  ancient  church."  Marble  sucrfe,  an 
elegant  specimen. 
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7.  '^  From  a  Corinthian  capital  in  a  church.*'  Granular  lime- 
stone. 

From  Pergamos. 

1.  Marble,  made  of  compact  limestone.  ^'Broken  from  a  pillar 
in  the  amphitheatre.''  It  bears  some  resemblance  to  the  Potomac 
breccia^  but  contains  seams  and  thin  veins  of  a  blood-red  color,  pro- 
duced, perhaps,  by  an  oxide  of  iron ;  nitric  acid  dissolves  it,  yielding 
a  brisk  effervescence. 

2.  **  Granite,  taken  from  the  walls  of  the  same  amphitheatre." 
The  three  ingredients  which  constitute  granite,  are  all  present,  and 
well  mixed,  but  strikingly  different  in  color.  The  quartz  is  white, 
the  feldspar  a  dull  red,  and  the  mica  pitch  black. 

•3.  '*  From  a  statue  in  a  castle  near  Pergamos."  A  rich,  snow- 
white  granular  marble. 

4.  Granite,  *^  from  the  castle  wall."    The  feldspar  is  crystalline. 

5.  '^  From  a  Corinthian  pillar,  three  feet  in  diameter,  in  the  castle 
at  Pergamos."    It  looks  like  the  best  Carrara  marble. 

6.  Granite,  similar  to  No.  2 — '*  a  common  rock  between  HaivaE 
and  Pergamos. 

From  Smyrna. 

1.  Chalk,  "picked  up  in  one  of  the  streets."  Of  a  light  gray 
aspect,  a  little  soapy  to  the  touch — is  acted  on  violently  by  the 
acids,  answers  all  the  purposes  of  chalk,  has  on  one  side  a  little 
oolite,  the  eggs  of  which  are  harder  than  chalk,  and  some  of  them 
are  hollow. 

2.  Jasper,  of  the  finest  quality;  color  red,  fracture,  when  recently 
made,  is  resinous. 

3.  Concreted  carbonate  of  lime,  "  near  Smyrna,"  color  dusky 
gray.  A  cylindrical  cavity  runs  through  its  centre,  which,  it  is 
probable,  was  once  filled  with  some  ligneous  substance,  now  decom- 
posed and  absent. 

4.  Stalactite,  "  from  the  same  place" — of  a  loose  texture,  and 
having  several  short  branches. 

5.  "  From  the  hill  on  which  the  castle  stands  near  Smyrna."  It 
is  sienite.  The  feldspar  is  crystallized,  and  strongly  resembles  adu- 
laria. 

6.  "  From  Mount  Sipylus,  between  Magnesia  and  Smjrma." 
Shining  argillite,  yielding  a  strong  argillaceous  odor  when  breathed 
on.     Its  color  is  bluish  gray. 
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7.  A  beautiful  specimen  of  calcareous  spar,  with  argillite  on  two 
of  its  opposite  sides.     It  is  white  and  very  brilliant. 

8.  Calcareous  breccia,  gray,  porous,  and  containing  angular  frag- 
ments of  argillite.  "  This,"  says  the  Rev.  missionary,  "  is  the 
common  stone  of  Smyrna." 

9.  '*  From  Mount  Sypibus  (or  Sysibus)  between  Carrabar  (or 
Canabar)  and  Magnesia,  about  twenty  6ve  hours  N.  E.  of  Smyrna. 
We  rode  two  hours  at  the  foot  of  a  high  mountain,  composed  of 
this  kind  of  stone.''  A  dark  gray  limestone,  with  seams  of  white 
calcareous  spar* 

jFVohi  Ephetw. 

1.  A  fine  specimen  of  the  chaux  carbonatie  saccaroide  of  Haiiy, 
having  a  coarse  grain,  and  somewhat  of  a  pearly  lustre. 

2.  Arragonite,  connected  with  gray,  granular  limestone. 

3.  Common  serpentine— color  green,  translucent  at  the  edges. 

4.  Arragonite ;  it  appears  to  have  been  a  part  of  an  ancient  fluted 
column. 

5.  ''From  an  Armenian  burying  ground  near  Thyatira.  The 
date  of  the  stone  from  which  it  was  broken,  was  1199."  It  is  a 
compact  limestone  of  a  gray  color,  containing  white  veins  of  the 
same  substance. 

From  Thyatira. 

1.  "  From  a  hill  near  Thyatira."  Compact  limestone — has  a 
smooth  fracture,  a  little  conchoidal. 

2.  "  Near  Thyatira."  This  is  a  singular  product  of  the  mineral 
kingdom.  At  first  sight,  I  took  it  to  be  compact  garnet,  but  soon 
perceived  that  its  firacture  was  different  from  that  of  the  garnet.  It 
refused  to  give  fire  with  steel.  I  applied  to  it  nitric  acid,  and  a 
copious  effervescence  occurred.  Its  color  is  a  bright  red,  probably 
due  to  the  oxide  of  manganese.  In  appearance,  it  resembles  the 
Haddam  manganesian  garnet.  It  is,  unquestionably,  a  carbonate  of 
lime,  and  is  partly  surrounded  by  milky  quartz. 

3.  "  From  a  mountain  between  Pergamos  and  Thyatira,  composed 
wholly  of  this  stone,  at  the  foot  of  which  we  rode  four  or  five  hours 
in  a  rich  valley."  Siliceous  limestone  of  a  light  gray  color,  and 
yielding  sparks  with  the  steel. 

4.  "  From  an  orchard  of  olive  trees  near  Haivali."  A  white 
mass  of  calcareous  matter,  which  seems  to  have  been  ibrn^ed  by  art. 
It  is,  probably,  an  ancient  cement. 

5.  Sienite,  chiefly  hornblende,  **  from  the  Haivali  college." 
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From  Philadelphia. 

1.  "From  a  wall  near  Philadelphia,  which  the  people  of  the 
countiy  saj  was  built  of  men's  bones.  Some  travellers  are  of  the 
same  opinion.  Others  think  the  stones  of  which  it  is  constructed 
are  petrifactions."  Persons  belonging  to  the  civilized  portion  of  the 
world  will  not  long,  it  is  to  be  hoped,  remain  so  ignorant  of  the  mine- 
ral kingdom  as  to  allow  them  to  place  confidence  on  such  ill-lbunded 
and  foolish  assertions.  The  substance  in  question  is,  evidently,  a 
calcareous  concretion,  and  much  of  it  stalactical. 

2.  "  From  a  tomb  at  Antipas."  A  specimen  of  coarse  granular 
limestone. 

From  Cyprus. 

1.  A  singular  stone,  part  of  a  nodule,  apparently  rounded  bj 
water.  The  mass  looks  like  uncrystallized  hornblende,  sprinkled 
here  and  there  with  small  cuboidal  crystals,  having  the  lustre  of  me- 
tallic cobalt. 

From  Samos. 

1.  A  good  specimen  of  translucent  arragonite  of  a  whitish  yellow 

color,  in  acicular  crystals,  radiating  from  three  or  four  central  points. 

8.  Greasy  quartz,  in  which  are  a  few  specks  of  silver-white  mica. 

3.  A  mineral  of  a  light  green  aspect,  and  very  unctuous.  It  b  a 
variety  of  talc.  Its  texture  is  fibrous,  but  the  fibres  are  extremely 
minute,  and  crumble  to  pieces  on  being  rubbed  between  the  fingers. 

4.  Granular  limestone  of  a  sky-blue  color,  connected  with  par- 
tially crystallized  calcareous  spar. 

5.  Lepidolite,  embracing  thin  layers  of  flesh-colored  feldspar  and 
a  few  half-formed  crystals  of  the  same  substance.  The  lepidolite 
is  pink-red,  and  composed  of  small  scales. 

6.  Chlorite,  soft,  green,  sectile — three  specimens. 

7.  Fine  grained  siliceous  sandstone,  with  minute  veins  of  calca- 
reous spar. 

8.  Quartz.    Yields  fire  readily ;  a  part  of  it  white,  and  a  part  red. 

9.  Brown  quartz,  very  compact  and  hard,  differs  little  in  appear- 
ance from  the  basanite. 

10.  Light-gray  mica-slate,  containing  small  spheroidal  particles 
of  oolite. 
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1 1 »  DismtegratiDg  porphyry,  comprising  crystals  of  white  feldsjpar, 
which  crumble  between  the  fingers — also  rounded  masses  of  the 
same  substance. 

18.  Granular  limestone,  hard,  and  susceptible  of  receiving  a  fine 
polish.  * 

13.  Agaric  mineral  ?  Acted  on  by  several  of  the  acids — has 
nearly  the  whiteness  of  chalk. 

14.  A  fragment  of  a  beautiful  red  jasper. 

15.  Concreted  carbonate  of  lime,  belonging  to  the  stalactitic  va- 
riety, and  broken,  apparently,  from  the  side  of  a  stalactite. 

16.  Granular  limestone,  of  a  gray  color,  covered  on  one  side  with 
perfect  triangular  pyramids  of  dog-tooth  spar. 

17.  Limpid  quartz,  with  carbonate  of  lime. 

The  box  contained  twenty  four  specimens  besides  these,  from  the 
same  island.  Most  of  them  were  decidedly  carbonates  of  lime,  of 
the  different  varieties. 

From  Rhodes, 

1.  Calcareous  matter  deposited  on  a  shell. 

2.  Reddish  calcareous  sandstone,  evidently  oolite,  similar  to  the 
Portland  building  stone. 

From  Malta. 

1.  ^^  Broken  off  from  a  column  ten  or  twelve  feet  high,  and  in 
some  places  a  foot  in  diameter."  Manifestly  part  of  an  enormous 
stalactite. 

2.  "  St.  Paul's  cave,  three  miles  from  Velletta."  Light  gray 
compact  limestone,  holding  shells  in  different  states  of  decomposi- 
tion.    It  might  perhaps  be  called  indurated  marl. 

3.  '^  Near  the  centre  of  the  island."  Much  like  No  2,  except 
that  it  is  friable.  It  answers  for  chalk,  leaving  a  distinct  mark  on 
wood. 

From  Syra. 

1.  Magnetic  oxide  of  iron,  black  and  red.  This  is  a  rich  ore, 
and  might  if  it  exists  m  sufficient  quantities,  be  worked  with  profit. 
I  have  seldom  seen  an  iron  ore,  which  attracted  the  magnet  more 
powerfiilly. 

2.  Aiwaggregate  of  mica  and  crystallized  hornblende. 

3.  Tidcose  slate,  with  a  few  particles  of  carbonate  of  lime. 
Vol.  XXXIII.— No.  2.  83 
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4.  This  specimen  resembles  semi-opal,  but  is  harder;  yields  fire 
more  freely  and  abundantly.  It  is  of  a  cream-yellow  color,  and 
porous. 

5.  Acicular  hornblende,  very  beautiful ;  crystals  irreguhurly  ar- 
ranged ;  some  of  them  curved,  and  wearing  a  jet  black  aspect. 

6.  "  From  the  ruins  of  a  buiMtng  belonging  to  the  ancient  capitoi 
of  SIra."     Oolitic  limestone  of  a  reddish  color. 

7.  Talc,  green,  indurated  and  6lled  with  elegant  flattened  crys- 
tals of  actynolite,  very  similar  to  those  of  the  fomous  locality  in 
Windham,  Vt. 

8.  Mica  slate,  red  on  one  side,  and  white  on  the  opposite  ;  a  part 
of  it  resembles  lepidolite.  The  whole  is  thickly  sown  with  crystal* 
lized  garnets,  so  much  disintegrated  that  it  is  difficalt  to  determine 
the  number  of  their  sides. 

9.  Mica  slate,  composed  chiefly  of  layers  of  quartz  and  mica,  the 
latter  singularly  contorted  and  twisted  in  every  imaginable  manner. 

10.  Magnetic  oxide  of  iron,  in  small  octohedral  crystals,  in  chlorite. 

11.  Marble,  white  and  fresh,  as  when  taken  from  the  quarry. 
"  Broken  from  the  statue  of  a  woman.'' 

From  Egypt. 

1.  ^^  Broken  off  from  a  rock  near  the  pyramids.  Some  of  the 
stones  of  which  the  pyramids  are  built  are  similar  to  this."  Piso- 
lite, a  specimen  as  large  as  a  nnin's  fist,  composed  of  particles  of  a 
lenticular  shape,  varying  in  size  from  a  small  pea  to  that  of  a  wal- 
nut. These  lenses^  made  up  of  thin  layers  of  carbonate  of  lime,  ire 
bdlow,  or  filled  with  sand,  colored  yellow. 

2.  *'  The  common  stone  of  the  temple  at  Camac,  Thebes."  A 
light  gray,  soft  sandstone. 

3.  "  A  sample  of  the  sarcophagus  in  one  of  the  tombs  of  the 
kings,  Thebes."  Sienite ;  the  feldspar  is  flesh-red,  and  the  hoiii- 
blende  brownish,  inclining  to  black. 

4.  A  fragment  of  Pompey's  pillar.  "  This  specimen  was  given 
me  by  Capt.  Skinner,  of  an  Engli^  brig,  who  had  been  on  the  top 
of  Pompey's  pillar,  and  broke  it  off  himselfl"  Chranite.  Tb^  oHica 
is  black ;  the  quartz  white,  vitreous,  and  sparingly  distribatad ;  the 
feldspar  is  red,  and  is  the  principal  ingredient. 

5.  Granite,  similar  to  No.  4.  ''Broken  from  the  statue  of  Meon- 
non  at  the  temple  of  Memnon  in  Gomon^  Thebes.  Th©  body  of 
this  statue,  bebw  the  arms,  is  twelve  feet  in  diameter  from  side  to 
side  ;  the  arms  four  feet  in  diameter." 
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6.  '^  Found  on  tbe  banks  of  the  Nile,  a  little  below  Tentjra, 
more  than  four  hundred  miles  from  the  sea."  Several  specimens. 
It  is  a  curious  substance.  It  has  tbe  appearance  of  having  once 
been  an  organized  body,  but  to  what  species  it  belonged  I  cannot 
describe.  Its  description  would  occupy  too  much  space.  The  dif- 
ferent specimens  are  strikingly  similar  to  each  other  in  form,  but 
unlike  as  to  size.  It  gives  fire  reluctantly  with  steel,  and  is  not 
acted  on  by  the  acids. 

7.  "  From  the  mountains  east  of  the  Nile,  near  Minie."  Gray  sili- 
ceous carbonate  of  lime.  It  has,  at  some  period,  apparently  been 
operated  on  by  heat.  On  one  side  it  seems  to  have  been  partially 
fused. 

8.  '^  From  the  temple  of  Carnac,  Thebes."  Jasper  of  an  unusu- 
ally resinous  lustre.  It  yields  sparks  as  copiously  as  any  flint.  Its 
color  is  red. 

9.  ^<The  common  stone  of  the  mountains  of  Gomon,  where  are  the 
tombs  of  the  kings."    A  light  colored,  fine  grained  carbonate  of  lime. 

10.  Broken  from  a  column  in  the  Temple  of  the  Sun  at  Balbec. 
Yellowish  white  granular  limestone. 

3.  By  the  Editor. 

Notice  of  RocJcSf  Minerals^  fyc. — from  the  Rev.  Mr.  Robkrtson, 
Missionary  in  Greece. 

From  the  Island  of  Syra. 

I.  Beautiful  aggregate  of  crystals  of  black  hornblende,  red  gar- 
net and  epidote  of  a  deep  green  ;  two  pieces. 

S.  Quartz,  tjnged  red  and  penetrated  by  crystals  of  epidote. 

3.  Crystallized  hornblende,  well  characterized. 

4.  Crystallized  actynolite,  well  characterized. 

5.  Deep  green  compact  epidote,  with  distinct  crystals  of  born- 
blende  imbedded. 

6.  Talcose  slate,  well  characterized  ;  two  pieces. 

From  Delos. 

7.  Summit  of  Mount  Cynthus.  Fine  grained  granite ;  quartz 
red ;  feldspar  white ;  mica  black. 

8.  Summit  of  Mount  Cynthus.     Granite  with  crystals  of  sphene. 

9.  Gneiss,  not  well  characterized. 

From  Malta, 

10.  St»  Paul's  bay.     Yellow  calc-spar. 

II.  Catacombs  of  Malta.  A  beautiful  soft  tertiary  limestone, 
with  shells. 
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From  the  hUaad  tfMUo. 
IS.  A  beautiful  soft  tertiary  limestone,  with  Pectens. 

13.  Obsidian,  good ;  a  pebble. 

14.  Sandstone. 

From  SatUorim. 

15.  White  trachyte,  with  specks  of  black  mica ;  strong  maiks 
effusion. 

JFVooi  Paros  and  Antiparou 

16.  Calc-spar,  very  good. 

From  Eubaa. 

17.  Red  jasper ;  near  Chalcis. 

18.  Mass  of  quartz,  with  garnets ;  near  Chalcis. 

19.  Compact  deep  green  talc ;  near  Chalcis. 
30.  Compact  deep  green  epidote ;  near  Chalcis. 

21.  Hornblende  rock ;  near  Chalcis. 

From  Athens. 

22.  Red  porphyry. 

23.  Red  calc-spar. 

24.  Red  compact  limestone.    Mars  Hill. 

25.  White  saccharoid  limestone.    Parthenon. 

From  Tenos. 

26.  Compact  deep  green  talc ;  same  as  19. 
Sn.  Epidote,  crystallized  in  quartz. 

28.  Serpentine,  golden  yellow  color,  with  dark  spots,  probably 
cbromiferous  iron. 

29.  Mass  of  epidote,  garnet  and  quartz. 

From  Smyrna  and  Gulf  of  Smyrna, 

30.  Calcareous  deposit  in  distinct  layers,  two  inches  thick,  like 
stalactite,  nearly  611ing  an  ancient  water  pipe,  made  of  baked  earth 
resembling  tiles :  a  portion  of  the  pipe  four  inches  long  still  remains 
attached  to  the  deposit,  and  retains  its  form  curved. 

31.  Siliceous  deposit  in  distinct  layers ;  near  Vourla. 

32.  Compact  limestone.     Sahib  Island. 

33.  Dark  porphyry.     Sahib  Island* 

34.  Porous  inflated  lava.    Sahib  Island. 

35.  Brittle  lignite.     Sedicui. 

From  Elba. 

36.  Granite  ;  feldspar  white  ;  quartz  gray ;  mica  black.  Whole 
bland  said  to  be  of  the  same  rock. 

37.  Granite,  with  garnets. 


Digitized  by  VjOOQIC 


ibteoric  Iron.  861 

Abt.  IX.—- jftfe^eonc  Ir<m. 
1.   In  Texas. 

In  Vol.  Tiii.  p.  818  of  this  Journal^  is  an  account  of  the  great 
mass  of  meteoric  iron  firom  the  Red  River,  now  in  the  cabinet  of 
Tale  Colkge.  Among  almost  forgotten  files  we  find  a  lettmr,  dated 
Sparta,  Tennessee,  Sept.  15,  and  another,  dated  Oct.  17,  1899, 
firom  Robert  Cox,  to  the  editor,  containing  the  following  statements* 

A  gentleman  returned  from  a  five  years'  absence  in  the  prov« 
ince  of  Texas,  during  which  time  he  had  been  frequently  with  the 
Camanche  Indians,  and  a  small  party  of  them  conducted  him  to  a 
mass  of  metal  lying  on  the  bank  of  a  creek.  Its  length  was  four 
feet,  and  it  was  about  one  foot  square  [at  the  end.]  It  required  six 
of  the  Indians  to  raise  it  on  end.  A  piece  weighing  two  ounces 
was  cut  off  by  a  tomahawk.  It  possessed  great  hardness  and  tena- 
city, and  when  hammered  (in  the  cold)  shewed  great  malleability, 
being  easily  beaten  out  very  thin  without  cracking  or  scaling*  The 
color  was  stated  to  be  between  that  of  gold  and  silver.  Its  lustre 
was  remarkable,  and  could  not  be  tarnished  by  any  thing  that  was 
done  to  it,  even  by  the  application  of  heat.  The  large  mass  of 
metal  seemed  to  defy  every  attempt  to  make  an  impression  on  it, 
except  under  the  hammer,  when  it  became  pliable  and  soft.  From 
the  acquaintance  which  we  have  with  the  large  mass  aUuded  to 
above,  we  cannot  doubt  that  the  piece  described  in  Mr.  Cox's  let^ 
ters  is  nickeliferous  meteoric  iron.  Those  that  saw  the  piece  were 
disposed  to  make  it  out  to  be  gold,  and  probably  saw  a  yellow  tint 
quite  as  strongly  as  it  existed,  if  indeed  it  existed  at  all,  for  the  mal- 
leable iron  which  we  have  from  the  same  region  is  like  that  of  Sibe- 
ria, of  a  remarkable  pure  grayish  white,  with  a  high  degree  of  lustre. 

We  have  recently  seen  a  gentleman,  who  stated  that  he  knew  of 
several  large  pieces  of  malleable  iron  in  Texas,  and  we  hope  to  ob- 
tain some  more  precise  information  concerning  them. 

2.  Meteoric  Iron  in  France. 

The  late  Col.  George  Gibbs  brought  to  this  country  some  pieces 
of  meteoric  iron  which  he  detached  from  a  large  mass  lying  on  the 
mountains  of  Auvergne  in  France,  and  a  notice  of  it  was  published 
in  Dr.  Bruce's  Journal  of  Mineralogy,  in  connexion  with  one  of  the 
Louisiana  iron. 
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The  followiog  extract  is  taken  from  a  letter  addressed  to  the  edi- 
tor by  Mr.  Win.  C.  Woodbridge^  tbe  well  known  geograpberi  and 
dated  Paris,  Aug.  29,  1829. 

''  In  passing  through  Bonn,  upon  tbe  Rhine,  I  visited  Professor 
Noeggeratti,  a  distinguuhed  mineralogist  of  that  university.  He 
spoke  with  great  interest  of  our  efforts  in  reference  to  mioeralogyi 
and  especially  of  tbe  American  Journal.  He  obaerv^  to  me  ibafy 
singular  as  it  was,  be  bad  received  through  that  Journal  tbe  first  ao* 
count  of  an  interesting  &ct  in  bis  own  neigbborbood. 

'^  He  bad  beard  many  years  since  of  a  large  mass  of  iron  lying  on 
one  of  tbe  mountains  termed  '  the  Seven  Mountains,'  in  this  viciii- 
kyi  but  which  was  supposed  to  be  a  remnant  of  an  old  fiirnace.  He 
designed  to  examine  it,  but  delayed  firom^time  to  time,  and  at  length 
heard  that  a  foreign  officer  had  been  there  and  taken  away  a  large 
pottion.  He  thought  little  more  of  it,  until  some  time  after,  when 
be  saw  in  the  American  Journal  of  Science,  Col.  Cribbs'  accoool  of 
fab  disoovery  of  a  mass  of  meteoric  iron  on  this  very  spot.  He  im- 
mediately went  to  examine  tbe  fact :  be  found  that  tbe  mass  bad 
been  cut  up  and  put  into  the  ibrge,  but  the  smiths  not  having  skill  to 
work  it,  it  was  again  thrown  aside,  and  lay  buried  under  a  heap  of 
aooiia.  Prof.  N.,  after  some  search,  discovered  a  very  large  quan- 
tity of  this  iron,  and  verified  tbe  existence  of  nickel,  and  tbe  truth 
of  the  account  which  tbe  American  Journal*  bad  been  the  medium 
of  announcing  to  the  world,  of  one  of  the  largest  masses  of  meteorie 
iron  yet  discovered.^' 


Abt.  X. — On  Natural  Magic;  in  a  letter  to  tbe  Editor. 

The  theory  of  accidental  colors,  so  ingeniously  developed  by  tbe 
auoeessive  labors  of  Scherffer,  Epiaus  and  Sir  David  Brewster,  has 
been  alluded  to  by  tbe  latter,  in  his  treatise  on  natural  magic,  as 
probably  adequate  to  account  in  some  instances  for  spectral  illusions, 
but  for  such  only,  in  his  opinion,  it  would  seem,  as  may  occur  in 
foil  day  light.  Observation,  however,  has  assured  tbe  writer,  that* 
appearances  of  this  kind  are  not  so  peculiar  to  tbe  strong  light  of 
day,  nor  so  rare  as  seems  to  have  been  supposed. 

Tbe  retina  of  tbe  eye,  by  the  action  of  light  upon  it,  has  its  sea- 
ribility  weakened,  which  it  will  again  recover  completely,  in  tbe  ab» 

*  We  are  inclined  to  think  that  tbe  account  here  referred  to,  most  ha?e  been 
that  originally  published  in  Dr.  Brace's  Joamal. 
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teoee,  or  partially  hy  tb«  mitigatioDy  of  this  action.  When  tberelbre 
one  keeps  bis  eyes  for  a  time  directed  to  a  portion  of  black  surface 
surroonded  by  white,  the  sensibility  of  all  that  part  of  the  retina  oo 
which  the  white  sariace  throws  its  light,  is  weakened  in  a  much 
higher  degree  than  that  which  is  occupied  by  the  image  of  the  black 
portion.  Then  on  turning  oS  the  eyes  to  a  quarter  from  which 
light  comes  nearly  uniferm,  the  effect  on  this  now  most  sensitive 
portion,  is  contrasted  with  the  slighter  effect  produced  on  the  sur- 
rounding parts,  and  there  appears  to  the  observer,  as  it  were,  an 
image  of  light,  in  shape  and  size  like  the  portion  of  black  surface 
before  viewed. 

Now  the  relative  amount  of  light  reflected  from  white  and  from 
adjacent  dark  surfaces,  is  probably  the  same,  whether  the  incident 
light  be  feeble  or  strong,  and  consequently  the  reiative  strength  of 
their  respective  impressions  on  the  retina  is  also  the  same.  And  in- 
deed the  eye,  especially  if  it  has  been  for  some  time  previously  in 
the  dark,  seems  to  be  not  less  sensible  to  this  difference  of  impres- 
akm  in  a  twilight  than  at  noonday,  provided  the  darkness  be  not  too 
great,  so  as  to  render  all  objects  nearly  alike  obscure.  But  how- 
ever this  may  be,  the  appearance  of  ocular  spectra  in  such  fainter 
fight,  is  favored  by  the  &ct  that  the  attention  does  not  then,  owing 
to  the  partial  obscurity  in  which  the  substantial  elects  before  us  Ke, 
eo  readily  and  so  almost  unavoidably  6x  itself  upon  them,  which 
if  it  should  do,  any  image  that  may  remain  impressed  on  the  retina 
is  not  regarded,  for  the  mind  it  seems  cannot  attend  to  two  things  at 
the  same  time.  Another  reason  why  such  phenomena  are  so  sel- 
ilom  Dotked  by  individuals  who  do  not  purposely  take  the  prelimi- 
nary steps  necessary  to  produce  them,  is  that  the  eye  is  usually  a 
restless  organ,  rarely  dwelling  upon  the  same  part  of  an  object  for 
more  than  a  few  minutes  at  a  time.  The  design  and  effect  of  this  is, 
<xi  a  compensating  principle,  to  prevent  the  formation  of  any  impres- 
sioos  of  such  a  character  as  to  be  inconveniently  permanent  or  embar- 
rassing to  our  visbn.  This  propensity  to  wander  is,  however,  some- 
times overcome,  and  the  occasions  when  this  may  happen  are  varioas; 

A  day  or  two  since,  listenmg  to  a  public  speaker  at  such  a  dis- 
tance, that,  to  catch  his  words  I  found  it  necessary  continually  to 
watch  his  lips,  I  at  length  cast  a  look  towards  the  expanse  of  white 
ceiling  beyond  him,  and  saw  a  white  picture  clearly  representing 
bim,  wherever  I  turned  my  eyes.  The  propensity  before  adverted 
to,  is  more  commonly  subdued  involuntarily  by  grief,  as  for  the  de- 
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cease  of  a  friend.  If  id  consequencey  by  the  accideotal  pfeseaoe 
before  tbe  eye  of  a  proper  object^  or  a  suitable  combinatioii  «tf  Egh 
and  shade,  a  spectral  appearance  is  then  produced,  (it  being  sup- 
posed now  partially  dark),  a  supetstitbus  person  might  very  renir 
be  led,  with  a  little  aid  from  imagination,  particularly  as  tbe  ida  of 
his  departed  friend  is  now  uppennost  in  his  memory,  to  befiete 
strenuously  that  he  had  seen  the  ghost  of  the  deceased.  Tbe  cUH 
who  goes  alone  at  dusk  is  prone  to  watch  any  black  object,  esp^ 
ctally  if  it  is  made  conspicuous  by  a  prevailing  whiteness  of  the  ob- 
jects about  or  beyond  it.  We  can  easily  see  how,  on  hb  kokii; 
round,  his  young  imagination  may,  and  not  without  a  causej  be  siv* 
tied  into  a  troublesome  activity. 

The  writer  well  remembers  with  what  sensations  he  has  in  chld- 
faood  watched  the  spectres  that  on  moonlight  nights  used  to  haoit 
the  Uack  garments  banging  upon  the  white  wall  of  his  apartoaetf. 
Any  one  may  observe  such  phenomena  very  favorably  on  waking  at 
dawn,  by  fixing  the  eyes  for  a  considerable  time  (one  minute  or 
even  less  will  suffice  for  an  experiment)  steadily  upoo  a  dark  col- 
ored object  projected  or  situated  on  a  white  or  whitish  groood,  aad 
then  looking  off  towards  the  white  ground,  when  directly  be  wi 
perceive  a  white  representation  of  the  object  he  has  been  viewing, 
either  upon  the  white  ground,  or  between  it  and  himself,  aoconiif 
to  his  fiincy.  One  can  make  it,  when  it  is  of  a  middling  brigfat]ieaB> 
disappear  and  again  reappear,  by  simply  giving  his  attentioo  far  i 
moment  to  something  beyond,  and  then  again  to  the  image*  If  tk 
eye  has  been  kept  constantly  upon  the  same  pcmit  of  tbe  duk  ob- 
ject previously  viewed,  the  white  image  of  the  latter  will  be  a  di^ 
tinct  and  faithful  representation.  Otherwise  it  will  be  varied,  aad 
might  by  a  startled  imagination  be  easily  conjured  into  the  mA 
frightful  shapes.  If  a  person  is  at  twilight  travelling  towards  a  kl 
(or  even  a  level  space)  covered  with  snow,  and  steadily  watcboi 
another  person  in  a  dark  dress,  advancing  a  short  distance  befao 
bira,  whose  figure  is  projected  towards  the  snow,  he  sees  on  lookiif 
aside,  a  white  spectre  in  human  shape.  It  will  in  some  M*«^^t«*^^ 
appear  to  be  roving,  the  observer  all  the  time  thinkn^  that  he  Al- 
lows it  with  his  eyes,  while  in  fact  it  depends  for  its  modoo  itp« 
this  same  movement  of  the  eyes.  Should  it,  before  it  fiuies  ial» 
obscurity,  arrive  before  some  dark  retreat,  it  there  vanishes,  far  in 
appearance  depends  upon  the  light  coming  from  objects  beyond  it 
A  result  similar  to  those  already  described,  might  surprise  a 
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who  looks  upi  after  htybg  for  soine  time  gazed  down  upon  ibe  path 
be  is  walkiog  m^  the  biack  soil  of  which  is  strongly  contrasted  with 
the  bleached  grass  on  either  side. 

Whoeirer  will  attentively  watch  the  operation  of  this  principle,  in 
experiments  which  he  can  make  almost  any  where  and  with  very 
Ut^  trouble^  will|  we  thipk,  be  abundantly  satbfied  that  it  must 
bare  acted  no  inconsiderable  part,  in  keeping  alive  those  supersti- 
tious impressions  which  in  former  ages  have  been  so  generally  prev- 
alent, and  that  it  is  the  talisman  which  raises  some  at  least  of  the 
apparitions  that  are  occasionally  alarming  the  young  and  the  luper- 
atitioos,  at  the  present  day. 

S.  Q.  P. 

New  Haven,  March  8, 1837. 


Abt.  XI. — Meteorological  Sketch€$. 
(Continued  Irom  p.  65.) 

Of  Deserts. 

The  atmosphere  is  capable  of  absorbing  aqueous  vapor  in  pro- 
portion to  its  temperature,  and  as  a  current  of  air  in  passing  from  a 
colder  to  a  warmer  region  necessarily  increases  in  temperature,  it 
thus  acquires  an  increasing  capacity  for  moisture,  which  tends  to 
prevent  the  formation  of  clouds  and  rain.  This  condition  pertains 
not  only  to  currents  which  descend  from  high  mountains  and  sweep 
over  elevated  plains,  but  is  peculiar  to  a  certain  section  or  portion 
of  the  great  natural  circuits  of  wind  which  are  found  in  various  re- 
gions, on  both  sides  of  the  equator.  The  necessary  consequence,  b 
a  scarcity  oi  rain  in  this  portion  of  the  aerial  current,  or  in  those 
places  where  the  winds  from  the  temperate  or  extra-tropical  latitudes 
are  found  blowing  towards  the  equator,  either  uniformly,  or  for  reg- 
ular and  determinate  periods.  We  perceive  here  the  principal  cause 
of  those  arid  deserts,  comprising  almost  every  variety  of  geological 
formation,  which  occupy  so  large  a  space  in  the  otherwise  n>ost  fruit- 
ful latitudes. 

On  examining  the  map  of  the  world,  it  may  be  seen  that  this  ab- 
sence of  rain  is  found  chiefly  in  countries  lying  between  the  18th 
and  32d  parallels  of  latitude,  and  situated  upon  the  eastern  side  of 
the  great  oceans  or  of  the  great  circuits  of  wind  which  are  found  to 
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prevail  ra  the  temperate  and  lower  latitikles.  On  the  western  riioies 
of  the  Ailaoticy  io  North  and  South  America,  where  the  aerial  cuf- 
reot  is  passing  from  the  equator  towards  the  higher  latttudeSi  we  find 
on  the  other  hand  that  there  are  adequate  supplies  of  rain.  The 
same  is  generally  true  of  the  western  shores  and  islands  of  the  Pk- 
ci6c  ocean;  and  the  westerly  monsoons  being  of  this  latter  character, 
generally  afford  copious  rains,  while  the  easterly  ukmisooos,  or  regolar 
trade  winds,  which  incline  towards  the  equator,  are  equally  remailB- 
able  for  their  dryness,  at  least  within  the  latitudes  ahove  mentioned. 
In  the  atmospheric  hasin  of  the  North  Atlantic,  we  have  the  niost 
striking  exhibition  of  this  effect  in  the  great  African  desert- of  Sa- 
hara. Continuing  our  survey  eastwardly  under  the  same  parallels, 
we  6nd  also  the  great  deserts  of  Lybia,  Egypt  and  Arabia,  which 
lor  the  most  prt  are  subject  to  the  same  course  of  general  winds, 
the  blighting  effects  of  which  fully  exemplify  the  position  which  is 
here  assumed.  In  the  atmospheric  basin  of  the  ScMith  Atlantic,  we 
find  also,  in  South  Africa,  an  arid  region,  extending  across  the  same 
parallels  of  latitude,  where  a  southerly  wind  is  found  to  prevail, 
which  in  its  progress  towards  the  equator,  becomes  merged  in  the 
southeast  trade-winds.  The  same  effects  are  produced  on  the  east- 
ern shores  of  the  Pacific  ocean,  where,  upon  the  coasts  of  Chili, 
Bolivia  and  Peru,  we  have  a  like  section  of  the  general  winds, 
which,  notwithstanding  the  near  proximity  of  the  Andes,  causes  the 
desert  of  Atacama,  and  a  remarkable  absence  of  rain  on  other  parts 
of  the  same  coast.  The  same  general  eflfect  is  produced  by  the 
corresponding  winds  which  prevail  upon  the  western  coast  of  North 
America,  where,  owing  to  the  peculiar  direction  of  the  sea-coast  and 
mountain  ranges,  the  arid  influence  is  extended,  as  in  some  parts  of 
Asia,  far  into  the  temperate  latitudes.  The  phenomena  attending 
the  general  wihds  in  the  basin  of  the  Indian  ocean,  and  New  Hol- 
land, are  of  the  same  character.  It  seems  to  follow,  that  the  gene- 
ral sterility,  or  periodical  drought  of  the  regions  referred  to,  is  not 
to  be  ascribed  to  the  peculiar  constitution  or  composition  of  the  nat- 
ural surface,  or  to  excessive  heat,  but  must  be  attributed  to  the  pe- 
culiar course  and  the  consequent  hygrometric  condition  of  the  gen- 
eral winds  which  there  prevail. 

Of  the  Variations  of  the  Barometer. 

The  fluctuations  in  the  height  of  the  mercurial  column  have  long 
excited  attention,  and  the  proximate  causes  of  these  changes  are 
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detmad,  by  late  European  writers,  to  be  as  yet  unknown.  These 
fltsctuations  of  tbe  barometer  appear  to  differ  in  tbeir  cbaracter  and 
origin,  and  may  be  classed  under  tbe  following  heads. 
-  I.  The  regular  MemudiurruU  oicillation^  vfhieh  in  the  tropical  lat^ 
iiudes  ii  atiti  masimum  from  9  to  10  A.  M.j  and  at  its  minimum 
mboui  8  P.  M*  In  the  temperate  latitudes,  the  effect  appears  to  be 
nearly  tbe  same ;  but  Professor  Forbes  has  shown  that  in  very  high 
latitudes  the  effect  is  reversed,  the  minimum  being  at  10  and  the 
maximum  at  3  o'clock.  This  oscillation  appears  to  indicate  a  sys- 
tem of  atmospheric  tides,  resulting  from  the  rotation  of  the  earth 
and  its  relations  to  the  solar  system. 

II.  The  more  striking  and  irregular  variations  which  attend  the 
presence  and  passage  of  storms  of  unndy  espeeiiUly  in  the  higher 
latitudes.  This  class  of  fluctuations  is  believed  to  admit  of  an  easy 
and  satisfactory  explanation. 

It  appears  from  a  careful  examination  of  the  phenomena  of  hur- 
ricanes and  storms,  as  they  occur  in  various  regions,  that  the  great- 
est depression  of  the  barometer  is  found  within  the  body  of  the 
storm,— -that  this  depression  constantly  accompnies  the  storm  during 
its  progress  from  one  region  to  another,  notwithstanding  tbe  tenden- 
cy of  the  air  to  move  from  all  sides  towards  the  point  of  least  pres- 
sure,—4ind  that  the  wind  in  these  storms  is  found  to  blow  in  a  lat- 
eral or  circuitous  direction,  around  tbe  point  of  greatest  depression, 
which  is  near  the  geographical  center  of  tbe  storm.  Now  when 
these  facts  are  considered,  it  becomes  evident  that  the  centrifugal 
action  of  the  air  in  this  powerful  rotative  movement,  effectually  op- 
poses the  gravitating  tendency  towards  the  point  of  least  pressure, 
and  thus  maintains,  mechanically,  the  constant  rarefaction  which 
causes  the  depression  of  the  mercury  under  the  storm.  Were  it 
possible  to  produce  a  movement  of  the  wind  from  all  sides  of  a 
storm,  in  the  direction  of  its  center,  the  depression  of  the  barom-. 
eter  would  at  once  be  terminated,  and  an  accumulated  pressure 
would  immediately  take  place. 

A  demonstrative  proof  of  our  position  is  also  found  in  the  barome- 
trical depression  which  is  so  constantly  exhibited  in  the  permanent 
atmospheric  eddy  at  Cape  Horn  and  the  Strait  of  llagalhaens,  which 
is  caused  by  the  westerly  winds  that  press  upon  the  Cape  and  are 
disgorged  into  the  Southern  ocean  around  the  southern  termination 
of  the  Andes.  Capt.  P.  P.  King,  who  surveyed  this  region  and 
who  was  furnished  with  tbe  best  instruments,  adjusted  to  the  standard 
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of  the  Royal  Obserrvlorj,  inhnos  us  that  the  maao  height  of  die 
barometer  was  about  89.&0  inches ;  and  a  register  of  the  obsenradoitti 
for  seven  months  from  Febraary  to  August,  inclusive,  at  the  obeerr- 
atory  at  Port  Famine,  in  the  Strait,  shows  a  mean  of  39.43  inches. 
This  result  is  confirmed  by  the  observations  of  other  officeis;  and 
may  serve,  also,  to  show  the  error  of  Mr.  Daniell's  position,  that 
the  mean  pressure  of  the  atmosphere  during  the  year,  at  the  level 
of  the  sea,  is  every  where  the  same. 

IIL  3%e  e^rutant  er  periodical  aceumuiaiian  of  atwkotfhmc 
freitwre^  whiA  writes  from  naiural  obttacki,  opposed  to  ike  course 
of  the  general  or  trade  trinds;  and  the  corresponding  depression 
of  the  bmrometerf  which  results  from  the  retardation  of  such  winds 
hf  like  obstacles  or  by  an  unnatural  mid  forced  route,  in  their  pro- 
gress  towards  the  poini  of  observation. 

The  most  remarkable  variations  of  this  character  are  fixmd  under 
the  eastern  and  western  monsoons,  in  Asia  and  the  Indian  and  Pa- 
cific oceans*  The  N.  E.  monsoon  or  regular  trade  wind,  obstmcted 
in  its  natural  course  of  deflection  from  the  tropical  to  the  temperate 
latitudes,  by  the  great  Asiatic  elevations,  is  forced  to  continue  n 
sluggbb  course  across  the  equator,  into  the  N.  W.  monsoon.  The 
efi^  of  this  resistance  in  raising  the  barometer  b  such,  that  at  Can* 
ton,  in  China,  the  mean  height  of  the  barometer  during  four  months 
of  the  N.  E.  monsoon,  for  a  period  of  seven  years,  has  been  found  Id 
be  30.30  inches.  The  mean  height  during  four  months  of  the  S.  W. 
monsoon,  owing  probably  to  the  tardy  passage  of  the  S.  E.  trade 
from  which  it  is  derived,  in  its  unnatural  course  across  the  equator, 
being,  for  the  same  period,  only  29.86  inches. 

IV.  The  osdUation  of  an  extensive  region  of  atmosphere  m  the 
higher  or  tewvperate  latitudes,  causing  a  rise  of  the  barometer  of  some 
days  or  even  weeks  continuance ;  and  a  corresponding  depression 
for  Wee  periods  at  other  seasons.  These  extensive  oscillations  may, 
perhaps,  be  referred  to  the  alternately  predominating  influence  of 
gravitation  toward  the  poles,  and  the  counter  force  of  the  centrifiigal 
action  of  the  earth's  rotation  towards  the  equator,  aided  probably, 
by  some  of  the  other  causesf  to  which  allusion  has  been  made. 

Although  storms  of  wind,  fix>m  the  manner  of  their  development^ 
usually  produce  rain  in  some  portion  of  the  area  which  they  occupy, 
yet  the  fall  of  the  barometer,  being  chiefly  dependent  on  mechanical 
causes,  has  no  necessary  connection  with  the  fall  of  rain.  It  appears 
firom  the  observations  of  the  Marquis  Poleni,  that  in  one  thousand  one 
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bondred  and  seventy  five  bstances  of  the  M  of  rain  the  baroinetei 
sunk  only  seven  hundred  and  fifty  eight  times,  being  six  hundred 
and  forty  five  to  one  thousand*  In  the  United  States  the  most  co- 
ptons  runs  not  unireqoently  occur  during  an  unusual  elevation  of 
the  barometer.  R. 


AmT«  XII. — Seventh  Meetvi^  of  the  British  Auod^Hon  for  th€ 
Advancement  af  iSbtenc^— Liverpool,  Saturday,  Sept.  9. 

Thk  report  of  the  doings  of  this  meeting,  (appropriately  called  by 
one  of  the  speakers  her  majesty's  parliament  of  science,)  with  a  eon^ 
demed  abstract  of  most  of  the  papers,  fills  fifty  six  pages  of  the  Lon* 
doQ  Athenaeum,  equivalent  to  about  three  hundred  of  this  Journal. 
When  the  papers,  or  so  many  of  them  as  may  be  thought  worthy  of 
that  honor,  shall  be  printed  in  full,  it  b  easy  to  see  that  they  will 
occupy  a  large  volume,  which,  should  the  Association  be  fiilly  main- 
tained, will  continue  to  form  an  annual  contribuUon,  of  no  small  vdue, 
to  science  and  the  arts,  several  volumes  of  which  have  abeady  ap^ 
peared. 

It  is  impossible,  consistently  with  our  limits,  and  with  the  obliga* 
tions  doe  to  many  persons  and  subjects,  to  do  any  thrag  more  than 
cite  firom  the  printed  reports  of  the  Athensum  and  of  the  Liverpool 
Standard  and  Mercury  and  other  British  papers  received  firom  valued 
friends  abroad,  some  leading  facts  presented  in  the  form  of  excerpts^ 
and  it  may  be  with  little  connexion.  In  doing  this  we  shall  be  Mi* 
ged  to  pass  over  entire  subjects,  and  which  very  possibly  may  be,  in 
particular  cases,  more  important,  at  least  in  the  view  of  some  of  our 
readers,  than  those  which  we  select. 

The  meetmg  was  fully  attended ;  many  distinguished  men  were 
there,  although  others  whose  names  we  have  been  accustomed  to 
see  on  these  occasions  were  absent. 

Biagnet*. — ^Mr.  Cunningham,  to  try  the  efficacy  of  cast  iron  m 
forming  magnets,  '^  got  three  small  castings  made  of  the  horse-shoe 
form,  each  weighing  seven  ounces ;  on  touching  these  with  a  smaU 
compound  magnet  in  the  usual  manner,  he  was  very  agreeably  sut^ 
prised  to  find  them  absorb  and  retain  the  magnetic  influence  in  a 
degree  superior  to  any  steel  ones  he  had  ever  previously  constructed; 
and  stated,  that  be  had  no  doubt  that  they  would  b«  farther  improve 
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«d  if  beateo  red  bot  and  very  slowtj  ooded,  which  would  omke  Ac 
metal  sofSter,  and  the  grain  more  uniform,  and  they  might  afterwvdi 
be  hardened  at  the  poles  to  produce  the  maximum  effect.  He  coa* 
sidered  this  result  of  much  importance,  as  it  will  enable  as  to  ooa- 
struct  compound  magnets  for  magneto-electrical  machines  with  -gras 
frcility,  and  at  a  very  trifling  expense,  as  any  number  can  be  em 
from  one  timber  pattern." 

'^  Mr.  Holden  said,  that  he  had  bestowed  much  time  aod  attenliai 
on  the  construction  of  magnets.  He  preferred  steel  tempered  Urn, 
or  to  spring  temper,  and  was  on  the  whole,  inclined  to  doubt  the 
value  of  the  material  proposed.  He  knew  that  cast  iroo  was  edi- 
ble of  receiving  strongly  the  magnetic  influence,  and  bars  of  e«t 
iron,  as  long  as  they  retained  their  upright  position,  were  facmd  ts 
possess  polarity  in  a  very  high  degree ;  but  he  doubted  whether,  if 
they  were  removed  from  their  upright  positions,  they  would  bag 
retain  their  polarity  to  any  considerable  extent." 

*^Mr.  Snow  Harris  observed,  that  from  many  triab  and  much  ei- 
perience,  he  was  convinced  that  hardened  steel  wire,  just  as  it  is  to 
be  had  in  the  shops,  without  any  further  working  it,  or  potting  it 
into  the  fire,  or  altering  its  temper,  was  the  best  material  far  i 
structing  small  needles,  intended  to  retain  their  magnetism  ] 
oently ;  and  this  latter  consideration  was  of  the  utmost  cooseqoeaoe 
when  constructing  needles  for  philosophic  research,  as,  for  instaaee, 
upon  the  magnetic  intensity  at  various  places,  since  the  sligfaiest 
alteration  of  power,  in  that  case,  would  most  materially  aad  injn- 
oosly  nSEdct  the  result." 

Mr.  Scoresby  preferred  evenly  tempered  steel  such  as  waleh 
springs  or  ladies'  busks. 

Profl  Henry  had  tried  cast  iron  and  found  it  did  not  retain  in 
magnetic  power. 

Tides. — ^^^By  a  fortunate  circumstance,  the  preservation  of  a  reg- 
ister of  the  tides,  kept  for  a  short  time  during  the  IStfa  ceotuiy,  it 
London  Bridge,  by  an  abbot  of  St.  Albans,  John  Walliogfbrd,  aod 
which  register  had  been  preserved  in  the  British  Museum,  it  hai 
had  been  clearly  shown  that  the  establishment  for  the  port  of  Loodoa 
varied  since  that  time  by  a  quantity  extending  to  between  two  aod 
three  hours :  the  cause  of  this  could  be  as  yet  merely  conjectured." 
iron. — On  the  me  of  Anthracite  coal  by  the  conUdnatkm  sf 
heated  air  to  the  purpoee  ofemeking  iron  ore.-^**  The  reduction  of 
the  quantity  of  fuel  expended  to  less  than  a  third  of  that  before  ra* 
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qaired  of  tbe  bttomioous  kinds  ibr  tbe  prodactkm  of  obo  ton  of  pig 
iron,  tbe  increase  of  from  forty  to  fifty  per  cent,  upon  the  former, 
nudce  by  thb  process,  and  tbe  increased  strength  of  tbe  metal,  wbea 
compared  with  that  before  obtained  by  him  from  tbe  native  ores  of 
the  South  Welsh  basin,  with  the  use  of  the  coke  of  the  bituminous 
yeins  and  cold  blast,  were  the  leading  points  of  the  paper.  Mr. 
Crane  dwelt  on  tbe  abundance  of  this  Tarietyoffoel,  of  which  then 
are  large  deposits  in  Wales,  Scotland,  Ireland,  Sardinia,  France, 
Transylvania,  and  particularly  America." 

On  the  Crystailizatian  of  Metab  by  Galvanic  Lifluence. — ^The 
Secretary  then  read  a  paper,  by  Mr.  Golding  Bird,  '  on  the  crys- 
tallization of  metals  by  galvanic  influence.'  To  this  department 
of  knowledge  popular  attention  has  been  peculiarly  attracted  by 
tbe  well  known  experiments  of  Mr.  Crosse,  detailed  at  the  la^ 
meeting  of  the  British  Association  at  Bristol;  and  it  is  m  con* 
nexion  with  this  gentleman's  experiment  that  the  present  paper  is 
more  particularly  interesting.  It  has  long  been  a  matter  of  extreme 
interest  and  importance  to  connect  those  changes  constantly  going 
on  in  the  physical  world  with  those  which  are  observed  in  the  labora- 
tory of  tbe  chemist ;  to  compare  the  researches  of  the  experimental 
philosopher  with  the  effects  every  where  produced  in  the  vast  am- 
phitheatre of  nature.  With  this  view  the  experiments  about  to  be 
detailed  were  undertaken.  Philosophers  have  long  been  accustomed 
to  attribute  the  formation  and  crystallization  of  metals  in  mineral 
veins  to  voltaic  action,  but  this  could  be  regarded  as  little  else  than 
a  matter  of  assumption  until  some  experiments  actually  supported 
this  point  of  view.  To  M.  Becquerel  we  are  mainly  indebted  for 
the  knowledge  of  the  power  of  a  single  galvanic  circle  in  producing 
powedul  voltaic  decompositions,  whilst  to  our  own  countryman.  Dr. 
Faraday,  we  owe  that  most  important  piece  of  information,  that 
poles,  or  attracting  iurfacei,  are  by  no  means  requisite  to  the  crys- 
tallization of  a  metal,  and  that  all  that  is  necessary  for  the  reduction 
of  a  metal  from  a  salt  or  oxide  is  the  mere  passage  of  a  voltaic  cur- 
rent. That  thb  current  may  be  of  the  weakest  intensity  has  been 
shown  by  Dr.  Bird  in  an  essay  lately  read  before  the^  Royal  Society 
of  London.  The  apparatus  contrived  by  Mr.  Bird  was  very  simple, 
consisting  of  an  external  cylinder  of  glass,  capable  of  holding  about 
half  a  pint  of  fluid,  filled  with  a  solution  of  common  salt,  (chloride 
of  sodium ;)  into  the  contents  of  this  cylinder  was  plunged  a  second 
and  smaller  cylinder,  furnished  at  its  lower  extremity  with  a  plug  of 
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sulpfaaleoflime:  thb  secoDd  glass  cylinder  was  fiUed  with  %  i 
of  solphate  of  copper;  into  the  latter  a  plate  of  copper, 
with  a  oonductiDg  wire,  was  immersed^  whilst  into  the  sdutian  otmk 
a  plate  of  zinc,  dso  furnished  with  its  conducting  wire,  was  Roofed. 
Under  these  circumstances,  a  current  of  electricitj  is  developed,  tb 
plate  of  zinc  becoming  positivCi  and  the  plate  of  oopp^  : 
although  the  intentiiy  of  the  current  could  be  scarcely  suf 
sufficient  to  the  production  of  chemical  action.    Mr.  Bird  bes  hov- 
ever  shown,  that  when  the  Qonnecting  wires  of  the  two  (dates  of  ths 
elementary  battery  were  immersed  in  a  saline  solutioQ  of  a  compoori 
salt,  the  most  important  physical  and  chemical  changes  were  pnrfi- 
ced ;  and  that  if,  instead  of  immersing  these  wires  in  flaids,  tbey  « 
twisted  together,  so  as  to  insure  metallic  connexion,  it  will  be  fond 
that  the  electric  current  developed  will  produce  most  intCTestiiig  wd 
unexpected  e&cts  on  the  metallic  solution  present  fai  the  sooiBer; 
iot  although,  it  might  be  anticipated  that  the  copper  would  be  ledo- 
eed,  yet  we  should  expect  that  this  reduction  would  be  most  obvni 
at  the  sur&ce  of  the  negative  electrode,  which,  howerer,  Mr.  Bki 
has  shown  not  to  be  the  case ;  for  on  examining  the  plug  of  anlpktfe 
of  lime,  (plaster  of  Paris,)  closing  the  smaller  cylinder,  and  sepan- 
ting  the  solution  of  sulphate  of  copper  from  the  brine,  it  was  kmd 
that  beautiful  and  hard  crystals  of  metallic  copper  were  deposited  k 
it,  not  in  a  confused  manner,  but  in  veins  precisely  resembling  thoie 
met  with  in  mines,  of  which,  however,  it  is  scarcely  necessary  to 
observe  they  presented  but  a  miniature  resemblance.     From  tfafa,  it 
appeared,  that  the  wure  pauage  of  an  dtdric  current^  iudepeadnt 
i>f  the  presence  of  poles,  was  sufficient  to  efiect  metallic  redoctkHB* 
supporting  in  a  satisfactory  manner,  the  experiments  of  Dr.  Faiad^ 
on  this  subject.    The  metallic  crystals  thus  obtained  were  very  M 
and  brilliant,  resembling  in  a  striking  manner  those  produced  in  the 
vast  theatre  of  nature,  indeed,  some  specimens  exhibited  by  Hl 
Bird,  obtained  by  the  aid  of  his  miniature  apparatus,  precisely,  sad, 
indeed,  so  closely  resembled  the  roost  perfect  forms  of  native  asd 
ruby  copper  ore,  that  they  would  probably  defy  the  most  expm 
mineralogist  to  discover  their  true  origin.    These  edicts  were,  moie- 
over,  by  no  means  confined  to  salts  of  copper;  for,  when  sohitiw 
of  antimony,  lead,  tin,  zinc,  bismuth,  silver,  or  other  metals,  were 
placed  in  the  inner  vessels,  instead  of  a  solution  of  copper,  the  nei- 
als  were,  in  every  case,  reduced,  partly  on  the  plate  of  copper  whick 
served  for  the  negative  electrode,  but  chiefly  in  crystab  imbedded 
in  the  mass  of  plaster  of  Paris  closing  the  inner  cylinder. 
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Other  experiments,  bearing  upon  this  subject,  were  also  detailed, 
which  it  is  unnecessary  to  niention.  They  with  those  already  noti- 
ced, were  considered  interesting  in  explaining  the  cause  of  the  de- 
positions of  metals  in  veins;  ibr,  as  the  magnetic  theory  of  Arago,  Am- 
pere, and  others,  requires  that  free  currents  of  electric  matter  should 
be  perpetually  circulating  around  our  earth  in  a  direction  at  right 
angles  to  the  magnetic  meridian,  so  these  currents,  instead  of  merely 
causing  the  evolution  of  magnetic  phenomena,  are  shown  to  be  suf- 
ficient to  produce  most  important  chemical  changes,  causing,  by 
their  passage  through  masses  of  clay  or  earthy  matter,  tl>e  reduction 
and  crystallization  of  the  metals  diffused  through  them  in  solution. 
To  one  circumstance,  Mr.  Bird  particularly  called  the  attention  of 
the  meeting,  viz.  the  danger  of  considering  the  chemical  changes 
produced  in  the  bowels  of  the  earth  as  in  the  first  place  depending 
upon  metallic  veins  themselves ;  for,  although  it  was  evident  that  by 
the  action  of  heat  upon  them,  thermo-electric  currents  may  be,  and 
ho  doubt  are,  developed,  yet  we  must  regard  the  first  physical  cause 
which  induced  the  deposition  and  formation  of  these  very  veins ; 
and  this  cause,  it  is  evident,  can  be  none  other  than,  in  the  first  in- 
stance, chemical  action.  Upon  this  point,  Mr.  Bird's  experiments, 
ro  conjunction  with  those  of  Dr.  Faraday  and  M.  De  la  Rive,  are 
certainly  interesting,  as  throwing  light  upon  that  most  obscure  of 
subjects,  the  formation  of  metallic  veins  in  the  bowels  of  the  earth. 

A  valuable  part  of  this  communication  appeared  to  us  to  be,  that 
in  which  Mr.  Bird  suggested  that  the  silification  of  wood  is  an  elec- 
trical phenomenon.  He  has  undertaken  experiments  to  test  this 
theory,  and  we  are  happy  that  so  interesting  a  subject  of  inquiry 
should  be  in  such  competent  bands. 

Sediment, — ^The  proportion  of  insoluble  matter  contained  in  tlie 
Mersey,  amounts  to  twenty  cubic  inches  in  the  flood,  and  thirty  three 
inches  in  the  ebb,  in  each  cubic  yard  of  water ;  evincing  a  prepon- 
derance of  one  in  eight  in  the  matter  of  the  ebb,  or  48.065  cubic 
yards  of  silt,  &c.  which  is  detained  by  the  banks  outside  the  Rock 
Narrows  each  tide,  with  the  exception  of  what  the  succeeding  ebb 
disturbs,  at  the  exhausted  stage  of  the  former  ebb.  Thus,  the 
ebb  of  to-day  ranges  over  sixty  four  square  miles,  and  the  next 
ebb  over  forty  four  square  miles,  reducing  by  one  third  the  first 
day's  layer,  that  being  the  relative  proportion  of  silt  held  in  so- 
lution, and  deposited  over  the  outer  area,  at  the  northern  margin 
of  which  the  cross  set  of  the  Irish  Channel  ebbs,  limits  the  deposit 
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by  sweeping  into  broad  water  what  may  extend  so  far.  Now  the 
excess  of  silt,  on  the  seven  hundred  and  thirty  refluxes  of  tide  that 
occur  in  a  year,  amounts  to  thirty  five  millions  eighty  seven  thousand 
four  hundred  and  fifty  cubic  yards,  capable  of  spreading  a  layer,  if 
equally  disseminated,  of  twenty  one  inches  thick  over  the  first  tide 
area ;  one  third  however  is  disturbed,  and  carried  over  the  second 
tide  area ;  or  there  is  an  uniform  increase  of  the  banks,  and  decrease 
of  water  in  the  channels  of  the  estuary  of  the  Mersey,  amounting  to 
seven  inches  per  annum.  This  deposition  of  matter  is  however  very 
unequal,  some  parts  of  the  coast  and  of  the  banks  receiving  great  ac- 
cumulation, while  others  are  often  taken  away.  At  the  quarantine 
ground,  the  bed  of  the  river  shoaled  up  twenty  two  feet  in  eight 
years,  and  tlien  eleven  feet  in  two  years,  over  a  space  of  half  a  mile 
long  by  one  quarter  of  a  mile  wide,  and  yet  this  was  swept  away  to 
eighteen  months.  Captain  Denham  had  been  examining  the  port 
of  Liverpool  for  fourteen  years,  and  he  infers  from  his  observations, 
that  a  time  will  arrive  when  no  access  to  this  port  could  exist,  unless 
man  set  bounds  by  his  ingenuity,  to  the  operation  of  tidal  action. 
He  made  a  number  of  local  observations,  which  showed  the  diligence 
he  had  exercised  in  both  planning  and  executing  whatever  he  con- 
ceived might  benefit  this  most  important  port ;  and  he  finished  by  an 
explanation  of  his  principle  of  a  constant  sea  level,  which  he  had 
ascertained  to  be  at  three  hours  before,  or  three  hours  after  high 
water,  and  by  exhibiting  the  instrument  which  he  had  employed  in 
drawing  up  water  from  different  depths. 

Foml  Plants. — ^Tbe  President  called  on  the  Rev.  Mr.  Yates, 
who  exhibited  to  the  section  some  interesting  remains  of  fossil  veg- 
etables found  in  the  new  red  sandstone  of  Worcestershire.  He  men- 
tioned the  discovery  of  similar  remains  in  the  same  formation  in 
other  parts  of  England,  as  at  Coventry,  where  trunks  of  trees,  of  a 
considerable  size  had  been  found ;  and  stated  that  in  the  Royal  In- 
stitution of  Liverpool  is  preserved  a  fossil  trunk  found  in  excavating 
Prince's  Dock.  The  specimens  laid  before  the  section  were  from 
two  quarries  between  Worcester  and  Ludlow,  one  in  the  parish  of 
Stanford,  and  the  other  in  Ombersley ;  the  former  being  where  the 
new  red  sandstone  joins  the  Silurian  rocks.  In  this  quarry  the  stone 
is  rather  greenish,  like  coal  sandstone,  and  not  unlike  the  Keuper 
of  the  Germans ;  but  it  may  he  traced  in  a  line  about  ten  miles,  into 
sandstone  of  the  usual  red  color.  In  the  second  quarry  branches  of 
trees  have  been  discovered,  and  trunks  partly  converted  into  coal : 
each  trunk  seems  imbedded   in  a  cylindrical  mass  of  ferruginous 
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matter.  Through  this  quarry,  a  trap  dyke  passes,  altering  the  rocks 
on  each  side.  A  specimen  of  the  metamorphic  rock  encrusted  by 
chabasie  was  exhibited.  The  general  appearance  of  the  quarry  led 
Mr.  Yates  to  the  conclusion  that  there  had  been  a  deposit  formed 
by  a  current  near  the  shore  of  a  sea,  which  deposit  had  been  fixed 
in  a  bay  or  recess  where  the  remains  of  vegetables  lay  without  being 
disturbed  ;  and  he  alluded  to  the  banks  at  IJverpool,  where  scarce 
any  drifted  plants  had  been  discovered,  owing  to  the  continued  mo- 
tion of  the  currents,  while  they  might  be  found  in  coves  along  the 
shores  where  the  water  was  less  agitated. 

Impressions  in  sandstone, — The  Rev.  Mr.  Clarke  exhibited  speci- 
mens of  vegetable  remains  inclosed  in  new  red  sandstone  from  Amer- 
ica transmitted  to  him  by  Prof.  Hitchcock,  who  discovered  the 
marks  of  the  steps  of  birds  in  this  rock  a  short  time  since.  In  a  let- 
ter to  Mr.  Clarke,  tl)e  Prof,  has  notified  further  discoveries  of  these 
singular  steps,  and  also  the  remains  of  Saurians  in  this  formation. 
In  graywacke  he  had  abo  discovered  the  remains  of  Marsupial  quad- 
rupeds. 

Argas  Persicus. — ^W.  S.  Macleay  in  the  chair. — Dr.  Traill  ex- 
hibited a  specimen  of  the  Argas  Persicus,  or  poisonous  bug  of  Mi- 
anneh  in  Persia,  giving  a  short  notice  of  its  effects.  In  some  parts 
of  Persia  it  is  the  prevalent  belief  that  this  animal  not  only  produces 
fever,  but  often  death  from  its  bite.  It  is  not  a  true  insect,  but  be- 
longs to  the  order  Arachnidas,  and  to  the  genus  Argas,  from  which 
it  was  separated  by  Lamarck.  Two  districts  in  Persia  are  largely 
infested  with  it,  and  it  is  reported  that  to  sleep  exposed  in  these  is 
certain  death. 

Dr.  Bell,  a  resident,  had  never  known  a  case  in  which  death  was 
produced,  but  had  seen  persons  extremely  ill  from  its  efifects. — ^The 
Chairman  doubted  whether  there  was  sufficient  authority  to  believe 
that  the  bite  of  the  insect  was  mortal,  and  ascribed  the  dangerous  ef- 
fects to  be  the  inflammation  produced  by  pulling  out  a  serrated  probo- 
scis, and  stated  his  opinion  that  death  would  not  be  produced  unless 
in  a  diseased  and  excitable  habit  of  body. — Dr.  Traill  stated,  that  its 
fatal  eflTects  had  been  positively  mentioned  by  Sir  R.  K.  Porter,  Mr. 
Morier  and  other  travellers.  During  the  time  that  Gen.  White  was 
envoy  to  the  Persian  Court,  the  Schah  dispatched  a  messenger  after 
him,  who  requested  him  not  to  pitch  his  tent  on  a  certain  part  near 
the  city,  on  account  of  the  bites  of  the  insects.-^Rev.  Mr.  Hope 
referred  to  a  similar  species   in  St.  Domingo,  which  attack  horses 
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in  the  ear,  and  often  prove  destructive ;  and  the  Chairman  observed 
that  it  was  rare  to  see  a  drove  of  oxen  in  Cuba  exempt  from  the 
attacks  of  noxious  insects,  but  v^hich,  instead  of  being  prejudicial^ 
were  considered  beneficial  to  the  animals. 

Mr.  Halliday  laid  upon  the  table  some  plates  of  the  Argas  Persi- 
cus,  exhibited  by  Dr.  Traill ;  he  stated  that  there  were  two  genera, 
tlie  Argas  and  Ixodes,  that  produced  these  pobonous  bites. — ^The 
President  observed,  that '  bite'  was  an  improper  term  for  the  wounds 
of  these  animals.  They  were  produced  by  the  introduction  of  their 
long  serrated  proboscis,  and  the  ill  effects  frequently  attendant  on 
these  wounds,  he  thought,  arose  from  the  violent  extraction  of  this 
serrated  rostrum. 

Insects  not  produced  by  Galvanism* — Mr.  Gray  offered  some  re- 
marks on  the  supposed  production  of  insects,  by  the  Experiments  of 
Mr.  Crosse,  and  referred  to  two  experiments  made  by  Mr.  Children 
in  a  manner  perfectly  identical  with  those  of  the  former.  The  solu- 
tion of  silica  was  obtained  from  Mr.  Garden  in  Oxford  Street,  and 
in  one  experiment  it  was  sealed  up,  whilst  in  the  other  it  was  ex- 
posed to  the  air,  but  in  neither  case  was  there  any  appearance  of 
insects.  The  insects  had  been  very  indefinitely  described  by  Mr. 
Crosse,  some  having  six,  and  others  eight  legs.  It  was  no  proof  that 
they  could  not  have  been  produced  from  the  water  used  in  the  experi- 
ment because  it  was  boiled,  as  that  would  not  be  sufficient  to  destroy 
the  eggs  of  the  insects  deposited  therein.  Rev.  Mr.  Hope  remark- 
ed one  peculiarity,  that  no  one  had  given  the  insects  a  specific  name, 
and  that  they  merely  appeared  to  belong  to  the  commonest  species 
of  Acari.--— The  Chairman  mentioned  the  circumstance,  that  the 
seeds  and  germs  of  animals  and  vegetables  are  earlier  and  more 
quickly  developed  in  a  current  of  electricity,  and  that  in  all  proba- 
bility, these  favorable  circumstances  operated  upon  the  eggs  of  the 
insects  produced  in  question.  It  was  well  known  that  seeds  would 
retain  their  vitality  for  an  indefinite  period  of  time,  and  there  was 
no  reason  why  any  limit  should  be  put  to  the  vitality  of  the  eggs  of 
animals. — Mr.  Gray  stated  that  prussic  acid  had  lately  been  used  for 
the  purpose  of  destroying  insects  at  the  British  Museum,  partk^ulariy 
those  infesting  a  mummy.  Some  of  the  larvs  of  the  comnoon  Musca 
having  been  put  into  the  acid,  remained  uninjured  after  two  or  three 
days  exposure. — Prof.  Graham  remarked,  that  other  plants  and  ani- 
mals might  be  kept  for  an  indefinite  length  of  time,  when  the  pow* 
ers  of  life  were  either  retained  or  suspended.     He  also  alluded  to 
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some  curious  experiments  recently  made  at  Edinburgh,  aUlK)ugh 
first  by  Sir  Astley  Cooper  in  London,  with  respect  to  the  circulation' 
of  blood  through  the  brains  of  particular  animals.  If  the  circulation 
be  suspended  by  pressure  for  half  a  minute,  the  animal  becomes  tor- 
pid, but  after  giving  a  few  convulsive  sobs  recovers,  whilst  if  it  is  sus^ 
pended  for  a  minute  the  animal  irrecoverably  dies.— -The  Chairman 
observed  that  he  had  often  dried  to  powder  the  eggs  of  various  in- 
sects, which  having  been  put  into  water  were  hatched. 

On  a  Method  of  destroying  Insects. — ^The  Rev.  Mr.  Hope  read 
a  letter  from  Sir  Thomas  Phillips,  on  a  method  of  destroying  insects 
which  affect  books  and  manuscripts,  particularly  the  Anobia.  For 
the  purpose  of  preserving  books,  he  had  used  paste,  in  which  corro- 
sive sublimate  was  mixed,  which  would  for  some  time  resist  their 
attacks.  He  had  effected  the  destruction  of  Anobium  striatum  in 
his  library,  by  placing  in  different  parts  of  it  pieces  of  beech  plank, 
smeared  over  in  the  summer  with  pure  fresh  paste.  It  was  soon 
discovered  which  pieces  of  the  wood  were  infected,  by  the  saw  dust, 
and  these  were  removed  and  burnt.  So  injurious  is  this  species,  that 
he  considered  that  one  impregnated  female  would  be  sufficient  to 
destroy  a  whole  library.  He  had  also  observed  two  other  enemies — - 
a  small  brown  beetle ;  and  one  much  larger,  introduced  from  Darm- 
stadt or  Frankfort-on-the-Maine,  which  was  not  very  abundant,  al- 
though very  destructive.  This  latter  was  about  six  times  the  size 
of  the  former,  of  a  black  color,  with  white  spots  or  stripes,  belong- 
ing to  the  modern  family  Curculionidae,  and  being  most  partial  to 
books  bound  in  oak  boards. 

Mr.  Curtis  suggested  the  employment  of  spirits  of  turpentine,  as 
the  effect  of  corrosive  sublimate,  and  other  poisonous  substances, 
lasted  only  a  short  time,  and  soon  stained  the  leather. — ^The  Chair- 
man remarked  on  the  destructive  effects  produced  by  Dermestes  in 
his  library  in  Cuba.  It  was  probable  that  the  insects  which  attacked 
ihe  paper  were  different  from  those  which  attacked  the  paste,  the 
former  being  Acari,  and  the  latter  small  coleopterous  insects.  He . 
had  found  no  method  of  preservation  so  effectual  as  to  give  the 
books  a  free  current  of  air,  and,  for  this  purpose,  he  was  always  ac- 
customed to  leave  his  book  cases  open,  the  books  being  placed  about 
.  two  inches  from  the  wall,  so  as  to  allow  a  free  circulation.*— Mr. 
Hope  remarked,  that  the  infusion  of  quassia  had  been  esteemed  a 
preventive ;  and  Mr.  Gray  stated,  that,  in  Geneva,  the  water  used 
in  the  manufacture  of  paper  was  that  in  which  quassia  had  been  in- 
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fused. — Mr.  Goldiog  Bird  referred  to  the  observations  of  Mr.  Gray 
with  respect  to  the  productioD  of  insects,  as  stated  by  Mr.  Crosse 
in  his  experiments,  which  he  had  repeated  on  a  large  scale,  but 
without  any  result,  although  he  had  continued  them  for  some  weeks, 
varying  them  in  every  possible  form. 

Statistics  of  the  Deccan^  fyc. — ^The  four  collectorates  of  the 
Deccan,  within  the  province  of  Bombay,  contain  a  population  of 
3,285,985  souls,  and  48,987  square  miles,  or  about  67  inhabitants 
-  to  the  square  mile, — lying  on  an  elevated  plateau,  formed  by  the 
Ghauts,  and  descending  by  a  succession  of  steppes  to  the  Coroman- 
del  coast.     The  Poonah  collectorate  contains  8,281  square  miles, 
550,313  inhabitants,  1,827  towns  and  villages,  and  114,887  bouses, 
averaging  about  4  inhabitants  to  a  house,  and  247  to  a  village,  exclu- 
sive of  the  city  of  Poonah,  which  contains  a  population  of  181,000. 
The  rivers  in  the  Deccan,  during  the  monsoons,  present  magniOcent 
streams  of  water,  but,  in  the  dry  season,  either  a  broad  sandy  plain, 
or  a  mere  thread  of  water.     The  roads,  with  the  exception  of  two 
great  military  roads,  are  untouched  by  art,  and  few  of  the  rivers  can 
boast  of  a  bridge.     With  respect  to  Geology,  there  are  no  organic 
remains,  and  probably  no  country  in  the  world  in  which  the  trap 
rock  prevails  to  so  great  an   extent.      In  the  Deccan  there  are 
200,000  square  miles,  without  the  intervention  of  any  other  rock 
whatever.     This  is  succeeded  by  granite  and  other  rocks  of  igneous 
origin,  so  that  from  the  25th  degree  of  latitude,  to  Cape  Comorin, 
including  Ceylon,  there  are  700,000  square  miles  of  igneous  rocks 
and  granite.     The  tides  of  the  atmosphere  are  one  of  the  principal 
features  connected  with  the  climate  of  the  Deccan.     These  tides, 
like  those  of  the  ocean,  rise  and  fall  twice  within  the  twenty  four 
hours,  at  stated  periods,  and  with  a  regularity  which  can  almost  be 
calculated  upon.     During  observations  of  four  years'  continuance, 
made  with  different  instruments,  there  was  no  variation  in  the  order 
of  the  rise  and  fall,  though  there  was  occasionally  some  little  varia- 
tion in  the  degree.     The  atmospheric  tides  prevail  from  the  equator 
to  the  pole,  and  are  very  observable  to  the  64th  degree  of  lati- 
tude,— the  maximum  being  at  the  equator, — the  minimum  at  the 
poles.     They  exist  even  in  our  own  latitudes,  with  all  their  varia- 
tions.    In  the  Deccan,  as  throughout  the  world,  the  barometer  ran- 
ges highest  in  cold  weather,  and  diminishes  during  the  monsoon. 
The  temperature,  at  half  past  nine  in  the  morning,  is  the  mean  tem- 
perature of  the  year;  so  that  a  register  kept  at  that  hour,  gives  the 
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mean  temperature  of  the  year.  With  regard  to  the  quantity  of  rain, 
the  clouds,  containing  the  water  drawn  from  the  ocean  by  ttie  action 
of  the  sun,  beat  against  the  Ghauts,  and  the  rain  which  fells  there  is 
fourfold  the  proportion  of  that  which  falls  30  or  40  miles  to  the 
eastward.  At  Poonah,  which  is  only  50  miles  east,  the  annual  fall 
of  rain  is  only  25  inches,  whilst  in  Bombay  it  is  100.  Hail  fells 
only  at  the  very  hottest  season,  with  the  temperature  from  95  to 
100.  The  air  is  perfectly  clear ; — suddenly  the  horizon  is  over- 
cast, the  dust  is  blown  up  in  dense  masses,  with  occasional  violent 
claps  of  thunder,  and  showers  of  large  hailstones.  Dews  are  very 
copious, — fogs  'little  known.  The  climate  is  very  salubrious.  In 
his  (Col.  Sykes's)  camp,  consbting  of  100  persons,  not  a  single 
death  occurred  in  six  years,  and  there  was  only  one  case  of  sickness 
which  he  did  not  cure  without  medical  aid.  In  1828,  the  deaths 
were  1.82  per  cent.,  or  one  in  55  persons,  not  including  cholera,  or 
one  in  40  including  cholera,  so  that  even  in  India,  where  this  fright- 
ful disease  originated,  it  appears  to  be  much  less  serious  than  was 
supposed.  Dr.  Lawrence/  the  medical  attendant  at  Bombay,  had 
charge  of  1000  natives  for  several  years,  and  lost  only  0.85  per 
cent.,  or  less  than  one  per  cent,  per  annum. 

Agriculture,  though  rudely  carried  on,  is  very  productive ;  there 
are  forty  five  cultivated  fruits,  including  six  or  seven  species  of  the 
grape,  and  twenty  two  wild  fruits,  including  the  mangosteen,  the 
date,  &c.  &c.  There  are  two  harvests  in  the  Deccan,  one  at  the 
hot  and  wet  season,  the  other  at  the  cold  or  dry  season,  and  both  of 
distinct  kinds  of  grain  or  pulse — the  harvest  at  the  wet  season  is 
principally  of  rice,  which  is  produced  chiefly  in  the  hilly  country. 
The  productiveness  of  some  of  the  grains  is  perfectly  astonishing. 
Four  species  were  mentioned-— one  producing  33  stalks,  and  61,380 
grains  from  one  seed ;  another,  1,690 ;  a  third,  2,985 ;  and  a  fourth, 
1,850.  One  species  of  wheat,  taken  out  of  a  field  at  random,  and 
now  in  his  possession,  contained  25  stalks,  and  1,450  grains,  the 
average  on  tolerable  land  being  8  stalks  to  each  plant.  Besides 
this,  there  are  com,  barley,  peas,  and  sugar  cane.  There  are  46 
articles  of  garden  culture.  Edible  fruits  are  numerous,  and  many 
wild  plants  and  flowers  are  used  as  greens.  Col.  Sykes  stated  that 
the  natives  are  quite  as  carnivorous  as  the  inhabitants  of  Europe,  so 
far,  at  least,  as  mutton  is  concerned.  The  grasses  are  innumerable, 
some  of  them  useful  for  cordage.  The  inhabitants  make  no  hay, 
but  allow  the  grass  to  remain  on  the  ground  till  dry,  when  they  cut 
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it  with  sickles.  There  tre  few  feos,  do  heaths,  and  no  oaks,  eUns, 
or  haiels.  The  Zoology  of  the  Deccan  exhibits  specimens  of  all 
the  different  varieties.  The  wild  dog  is  a  native  of  the  Ghauts ; 
there  are  three  kinds  of  monkeys,  and  two  of  bats.  The  domestic 
pooltry  of  this  country  is  supposed  to  have  originated  in  India,  the 
two  species  being  identical.  Most  of  the  wading  and  swimming 
birds  are  identical  with  those  of  Europe.  In  noticing  the  fish.  Col. 
Sykes  remarked  that  a  certain  species  of  fresh-water  fish  were  found 
in  pieces  of  water,  two  thousand  feet  above  the  level  of  the  sea,  ex- 
actly  resembling  our  own  salt-water  fish.  With  respect  to  popula- 
tion, the  proportion  of  male  to  female  births,  which  in  Ekigland  b 
100  to  93 — in  the  Deccan  is  100  to  87 ;  and  this  difference  ob- 
tains, with  very  little  variation,  throughout  India,  modified  by  the 
singular  feet  exhibited  in  the  excess  of  grown-up  women  over  men. 
Sir  Stamford  Raffles,  in  his  account  of  the  island  of  Java,  states  that 
the  proportion  of  births  was  100  males  to  82  females,  but  that  the 
same  disproportion  did  not  exist  between  grown-up  people.  In  the 
Deccan,  the  preponderance  of  male  over  female  children  is  very 
strongly  marked,  but  a  greater  mortality  amongst  the  males  at  a 
subsequent  period  makes  the  females  outnumber  the  males.  The 
same  law,  therefore,  appears  to  prevail  both  within  and  without  the 
tropics.  The  average  number  of  deaths  throughout  the  whole  col- 
lectorate  was  one  in  37,  but  that  was  in  an  exceedingly  bad  season, 
when  the  cholera  prevailed.  The  |)roportion'  of  marriages  is  very 
nearly  the  same  as  in  England  and  France,  it  being  one  in  125  in 
Poonah,  one  in  128  in  England,  and  one  in  130  in  France.  With 
respect  to  education — in  one  province  there  is  only  one  school  to 
2452  inhabitants ;  in  another,  one  to  4639 ;  in  a  third,  one  to  3337. 
The  tenures  of  land  are  exceedingly  numerous,  and  amongst  them 
is  the  freehold,  which  has  been  acknowledged  by  the  native  govern- 
ments ;  whilst  there  are  many  descendants  of  those  amongst  whom 
the  land  was  originally  divided,  now  in  actual  possession.  Artisans 
of  various  kinds  do  the  work  of  the  farmers  in  their  respective 
branches,  and  are  paid  by  allotments  of  land,  and  a  per  centage  on 
the  produce ;  thus,  the  barber  shaves  for  his  land ;  the  tailor  makes 
clothes  for  bis  land,  &c. — which  land  is  cultivated  by  them  to  pro- 
duce food.  The  revenue  derived  by  the  government  was  82  per 
cent,  in  the  aggregate  from  land,  and  altogether  averaged  8s.  per 
annum  for  each  individual.  The  native  manufacture  of  silk  and 
cotton  has  been  almost  suppressed  by  the  machinery  of  England. 
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There  are  few  other  maDufacturing  products  of  any  value,  and  these 
are  not  produced  in  the  Company's  territoriesi  with  one  or  two 
digbt  exceptions.  The  transit  duties  on  the  conveyance  of  goods 
are  exceedingly  onerous^and  form  a  great  impediment  to  commerce. 
Siatiitici  of  trade  between  the  United  Kingdom  and  the  United 
States  of  America. — ^Tbe  British  colonies  which  now  form  part  of 
the  United  States  of  America,  were,  with  the  exception  of  Georgia, 
all  Asunded  in  the  seventeenth  century^  The  date  of  the  first  set- 
tlement of  each  individual  colony  was  as  follows : — 


Virginia 

1607 

Maryland    - 

1688 

New  York  - 

1614 

Connecticut 

1635 

MassacbusetU 

1620 

Rhode  Island       - 

1636 

New  Hampshire  - 

1623 

North  Carolina    - 

16S0 

New  Jersey 

1624 

South  Carolina    • 

1670 

Delaware    - 

1627 

Pennsylvania 

1688 

Maine 

1630 

Georgia 

1733 

It  was  not  until  more  than  a  century  had  elapsed  from  the  period 
referred  to  in  the  foregoing  extract,  and  when  they  had  secured  their 
independence,  that  any  part  of  the  raw  material  employed  in  the 
cotton  manufacture  was  received  from  the  British  plantations  in 
America.  A  few  hags  of  cotton,  which  arrived  in  1785  and  1786, 
were  apparently  of  foreign  growth,  and  had  been  transmitted  to 
America  from  the  Spanish  main.  Cotton  was  raised  in  gardens  in 
the  United  States  before  1786 ;  but  that  was  the  first  year  in  which 
It  was  cultivated  by  planters  as  a  crop,  and  1787  was  the  earliest 
year  in  which  any  of  the  growth  of  the  country  was  exported. 

Before  the  separation  of  the  British  provinces  from  the  mother 
country,  the  statements  which  were  given  concerning  their  trade 
exhibited  that  of  each  province  separately.  Attention  was  then  di- 
rected to  a  table  which  contained  the  official  value  of  imports  and 
exports  from  and  to  each  province,  for  the  years  1701,  1710, 1120, 
1730,  1740,  1750,  and  1760,  and  thereafter  for  each  individual 
year  to  1783,  when  the  independence  of  the  United  States  was 
fully  recognized.  For  a  long  period  up  to  that  event  the  operation 
of  the  navigation  laws  had  given  to  this  country  a  monopoly  of  the 
trade  with  its  colonies;  and  Mr.  Porter  considered  it  worthy  of  re- 
mark, that  so  long  as  the  American  provinces  continued  thus  con- 
nected with  England,  the  increase  of  the  commercial  intercourse 
bore  a  very  inadequate  proportion  to  their  increasing  population.    In 
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1749  tbe  Domber  of  inhtbhants  in  the  profioces  Wis  stated  to  b^ 
I1O469OOO,  and  the  official  value  of  exports  and  imports  was 
£2,117,845.  Assuming  that  tbe  population  between  1749  and 
and  1774  increased  steadily  at  tbe  rate  afterwards  exhibited  bjr  the 
census  of  1790,  the  number  of  inhabitants  b  1774  must  have  been 
2,803,685.  If  the  trade  bad  increased  in  an  equal  ratio,  tbe  im- 
ports and  exports  in  1774  would  have  amounted  to  £5,676,523; 
whereas  the  actual  amount  was  only  £3,964,268,  showbg  a  defi- 
ciency of  30  per  cent. 

Another  table  exhibited  tbe  official  value  of  our  imports  and  ex* 
ports  fiom  and  to  the  United  States  edlectively,  in  each  year  firom 
1764  to  1835. 

The  earliest  census  ibr  the  United  States  was  taken  in  1790, 
when  the  population  was  found  to  be  3,929,328.  The  official  value 
of  oar  trade  with  tbe  United  States  in  that  year  was  £4^622,851. 
In  1800  the  population  was  found  to  have  increased  to  5,309,758. 
At  the  same  rate  of  increase  the  trade  in  that  year  should  have  been 
£6,246,925 ;  but  as  it  actually  amounted  to  £9,243,432,  tbe  in- 
crease was  greater  than  that  of  the  population  by  48  per  cent.  In 
1810,  the  population  was  7,239,903,  and  the  trade  £10,427,728. 
If  the  proportion  of  1790  had  been  preserved,  tbe  amount  would 
have  been  £8,517,739.  Tbe  excess,  after  allowing  for  the  increas- 
ed population,  was  therefore  22  per  cent. ;  but  if  the  compari^Mi  is 
made  with  1800,  it  appears  that  the  increased  trade  is  not  quite  13 
per  cent.,  while  the  population  was  augmented  at  the  rate  of  36  pet 
cent. ;  there  is  therefore  a  virtual  deBciency  of  23  per  cent.,  wbich 
Mr.  Porter  considered  ought  to  be  ascribed  to  the  operatioo  of  the 
Orders  in  Council  issued  in  retaliation  of  the  Milan  and  Berlin  De- 
crees of  Napoleon.  Pursuing  the  comparison  to  1820,  we  find  that 
fhe  population  waa^tben  9,638,166,  showing  an  increase  over  1810 
of  33}  per  cent. ;  on  the  other  hand,  there  is  a  &Hing  off  in  the  offi- 
cial value  of  the  trade  between  the  two  countries  at  the  rate  of  27 
per  cent.  This  circumstance  Mr.  Porter  attributed  to  causes  of  a 
temporary  nature,  capable  of  easy  explanation.  On  the  renewal  of 
tbe  intercourse  between  England  and  America,  after  tbe  peace  in 
1815,  our  merchants  and  manufacturers,  stimulated  doubly  by  tbe 
deficiency  of  British  goods  in  the  American  market,  and  their  super- 
abundance and  consequent  low  price  at  home,  made  such  large  ship- 
ments of  manufactures  to  the  United  Sutes,  that  a  glut  was  there 
produced,  and  as  this  occurred  simultaneously  with  a  considerable 
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dentogemeot  of  tbe  curreooy  b  the  comoMrcial  ciliai  of  Ameriotg 

English  goodf  were  sacrificed  at  ruinous  prices.    In  tbe  mean  timei 

the  commercial  distress  which  had  visited  our  own  country  was 

passing  away,  and  an  effective  demand  for  our  products  had  arisea 

lirom  other  quarters,  as  appeared  from  the  fact,  that  although  the 

real  vahie  of  British  goods  exported  to  the  United  States,  whieb, 

CO  tbe  average  of  the  five  preceding  years,  was  near  £9,000,000| 

fell  in  1820  to  £3,875,286,  the  general  exporu  from  the  United 

Kingdom  to  foreign  countries  were  greater  in  1820  than  they  ha4 

been  in  the  preceding  year. 

In  1830,  the  date  of  the  last  census,  tbe  population  of  the  United 

Sutes  was  12,867,165,  and  the  official  value  of  tbe  trade  with  this 

country  £16,292,637.    The  increase,  as  compared  with  1790,  was 

827  per  cent,  on  the  population,  and  252  per  cent,  on  the  amount 

of  trade.    If  the  comparison  is  made  with  tbe  remaining  decemaiy 

periodsi  it  will  be  found  that  tbe  increase  in  1830  wu  as  follows: 

Increase  per  cent 
Popnlatioii.  Trade. 

Compared  with  1800 
«  «    1810 

u  a    1890 

The  increase  of  population  in  the  United  States,  between  1890 
and  1830,  was  at  the  rate  of  3i  per  cent,  per  annum.  If  we  as- 
sume that  the  increase  has  since  gone  forward  at  the  rate  of  8  per 
cent,  in  each  year,  the  number  of  American  citizens  in  1835  must 
have  been  14,784,589.  Tbe  official  value  of  their  trade  with  this 
country  m  that  year  wu  £25,671,602.  A  comparison  of  this 
amount  with  the  value  of  the  trade  in  the  years  of  the  diffin^nt  enu- 
naeratioDS,  exhibits  the  following  results : — 

Inorease  per  cent 


14S 

- 

76 

77*      - 

. 

56 

m   - 

- 

115 

Popalation. 

« 

Trade. 

Compared  with  1790 

- 

- 

276 

- 

- 

455 

«          «    1800 

- 

- 

178 

. 

- 

177 

«          "    1810 

- 

- 

104 

• 

• 

146 

«          u    1820 

• 

• 

53 

• 

• 

S39 

<«          «    1830 

• 

• 

15 

« 

• 

6T 

But  Mr.  Porter  considered  that  it  was  not  simply  with  reference 
to  the  numerical  increase  of  the  citizens  of  the  United  Sutes  that 
we  should  consider  this  question  of  tbe  increase  of  our  trade.  Our* 
ing  tbe  ibrty  seven  years  that  have  elapsed  since  the  first  censiis 
wu  taken,  m  1690,  at  least  11,000,000  of  inhabitants  have  been 
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added  to  their  number,  beiog  equal  to  ao  increase  of  276  per  cent 
But  during  that  time  we  are  fully  warranted  in  believing  that  tht 
wealth  of  the  country  has  been  augmented  in  a  much  greater  pro- 
portion ;  and  it  may  be  fairly  presumed  that,  but  for  the  uDtoward 
interference  of  wars,  and  of  that  which  is  scarcely  less  inimical  id 
national  prosperity  than  war — commercial  jealousy,  the  dealings  be> 
tween  the  two  countries  must  have  become  far  more  coo^denlik 
than  they  are.  During  the  period  in  question,  America  has  added 
materially  to  her  means  of  consuming  foreign  products  by  the  exteit 
to  which  she  has  carried  the  cultivation  of  exportable  products,  h 
1791,  the  whole  export  of  cotton  from  the  United  States  was  oodcr 
900,000  lbs. ;  and  it  is  shown  by  accompanying  tables  that  the  a?* 
erage  annual  importation  of  American  cotton  into  this  country  dnriag 
the  last  ten  years,  has  exceeded  225,000,000  lbs.,  the  value  of 
which  cannot  have  been  less  than  £7,500,000  per  annum.  In  1836 
our  importation  was  289,615,692  lbs.,  which,  at  the  average  priceof 
the  year,  probably  produced  more  than  £10,000,000  sterling. 

The  intercourse  between  this .  country  and  the  United  Slates  ii 
important,  not  only  to  our  merchants  and  manufacturers,  but  abolo 
our  ship  owners,  and  that  in  a  continually  augmenting  degree.  Tbe 
lomiage  of.  vessels  which  entered  the  ports  of  the  United  Scales 
from  foreign  countries,  in  each  year  from  1821  to  1836,  distingoish- 
ing  American  and  British  from  other  shipping,  was  as  follows : — 


Yean  end- 
ing 30th 
September. 

American. 

British. 

Other 
Foreign 
Vessels. 

Total. 

CentesioM]  pn>- 

ponioD  of  Bruiik 

to  Americaa 

tonnage. 

1821 

765,098 

55,188 

26,338 

846,624 

7.21 

1822 

787,961 

70,669 

29,872 

888,502 

8.97 

1823 

775,271 

89,553 

29,915 

894,739 

11.55 

1824 

850,033 

67,351 

35,016 

952,400 

7.92 

1825 

880,754 

63,036 

29,891 

973,681 

7.15 

1826 

942,206 

69,295 

36,359 

1,047,860 

7.35 

1827 

918,361 

99,114 

38,475 

1,055,950 

10.79       ! 

1823 

868,381 

104,167 

46,056 

1,018,604 

11.99 

1829 

872,949 

86,377 

44,366 

1,003,692 

9.89 

1830 

967,227 

87,231 

44,669 

1,099,127 

9.02 

1831 

922,952 

215,887 

66,061 

1,204,900 

23.39 

1832 

949,622 

•288,841 

104.197 

1,342,660 

30.41 

1833 

1,111,441 

383,487 

113,218 

1,608,146 

34.50 

1834 

1,074,670 

453,495 

114,657 

1,642,722 

42.19 

1835 

1,352,653 

529,922 

111,388 

1,993,963 

89.18 

1836 

1,255,384 

547,6061132,607 

1,935,597 

43.62 
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The  most  important  part  of  our  trade  with  America  consists  m 
our  exports  of  manufactured  goods.  The  following  table  exhibits 
the  declared  value  of  those  exports  in  each  year  from  1805  to  1886, 
vrixh  the  exception  of  1812  and  1813,  the  records  for  which  two 
years  were  destroyed  at  the  burning  of  the  Custom  House  in  Lon- 
don.* . 

Declared  value  of  British  and  Irish  produce,  and  Manufactures,  ex* 
ported  from  the  United  Kingdom  to  the  United  States  of  America, 
in  each  year  from  1805  to  1811,  and  from  1814  to  1836. 


Veaw. 

AmouDt. 

Years. 

Amoant. 

Years. 

AmoDot. 

£ 

£ 

£ 

1905 

11,011,409 

1817 

6,930,359 

1827 

7,018,272 

1806 

12,389,488 

1818 

9,451,009 

1828 

5,810,315 

1807 

11,846,513 

1819 

4,929,815 

1829 

4,823,415 

1808 

6.241,739 

1820 

3,875,286 

1830 

6,132,-346 

1809 

7,258.500 

1821 

6,214,875 

1831 

9,053,583 

1810 

10,920,752 

1822 

6,865,262 

1832 

5,468,272 

1811 

1,841,253 

1823 

5,464,874 

1833 

7,579,699 

1814 

8,129 

1824 

6,090,394 

1834 

6,844,969 

1815 

13,255,374 

1825 

7,018,934 

1835 

10,568,455 

1   1816 

9,556,577 

1826 

4,659,018 

1836 

12,425,605 

One  thing  which  cannot  fail  to  strike  any  one  on  inspecting  this 
table,  is  the  large  amount  of  our  exports  in  the  three  earliest  and 
two  latest  years  of  the  series,  when  compared  with  those  occurring 
in  the  intermediate  years.  The  extent  of  the  shipments  in  1815, 
Mr.  Porter  considered  as  the  result  of  the  renewal  of  commercial 
intercourse  after  the  war.  The  years  1805, 1806,  and  1807, 1835, 
and  1836,  followed  long  periods  of  friendly  intercourse.  The  seri- 
ous falling  off  that  occurred  in  1808  and  1809,  Mr.  Porter,  as  al- 
ready stated,  attributed  to  the  effect  of  our  celebrated  Orders  in 
Council,  issued  in  retaliation  for  Napoleon's  Milan  and  Berlin  De- 
crees. Nearly  one  third  of  our  foreign  export  trade  in  1805, 1806, 
and  1807,  was  carried  on  with  the  United  States. 

The  high  degree  of  importance  to  each  country  of  the  trade  whieh 
it  carries  on  with  the  other,  was  shown  in  Tables  appended  to  the 
Memoir.  The  proportions  which  that  trade  bears  to  the  entire  for- 
eign trade  of  each  country  are  as  follows : 


•  This  omission  is  less  to  be  regretted,  because  of  the  unfortanate  state  of  hot- 
tiiity  into  which  the  two  coontries  were  planged  daring  those  years. 
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Centesinial  proportioo  wbiefa  the  trade  between  the  United 
dom  and  tbe  Uoited  States  of  America  bore  to  the  whole 
trade  of  each  country  respectively,  in  each  year,  firom  1821  to 

1836. 

Centesimal  proportion  which  CeDtesimal  proportioD  vkkk 

the  trade  with  England  bore  the  trade  with  tbe  U.  Stsis 

Years.            to  the  w  hole  foreign  trade  bore  to  the  whole  forci^ 

1891  - 

182^  - 

1823  - 

1824  - 

1825  - 

1826  . 

1827  - 

1828  - 

1829  - 

1830  - 

1831  - 

1832  . 

1833  - 

1834  - 

1835  - 
The  proportion  which  our  export  trade  with  the  United  States 

bore  to  our  whole  export  trade  was,  in — 

1805 28.91  I     1807 31.89 

1806 30.31  I     1836 23JB 

Mr.  Porter  stated  that  in  the  foregdng  observations  all  renaib 
upon  the  state  of  convulsion  into  which  this  roost  impoitaot  brand 
0[  our  foreign  trade  has  lately  been  thrown  had  been  avoided,  paitlj 
because  its  occurrence  is  too  recent  to  allow  of  a  sufficiently  caka 
estimate  being  made  of  the  cause  or  causes  which  led  to  tbe  catas- 
trophe, but  chiefly  because  it  would  be  difficult,  if  not  impoesibie^ 
to  enter  upon  that  subject  without  departing  from  that  line  of  strict 
atatistical  research  which  it  is  desirable  to  preserve  in  the  proceed- 
ings of  this  Section  of  the  British  Assoqiation.  In  conclustoo,  b 
remarked  that  the  shipments  of  British  produce  and  manuiactures, 
in  the  year  1836,  amounted,  according  to  the  value  declared  by  die 
shippers,  to  £53,368,571,  of  which  sum  America  took  £12,425,605, 
or  $S3.28  per  cent.  The  total  shipments  in  1835  toiounted  to 
£47,372,270,  of  which  America  took  £10,568,455,  or  22.31  per 


of  tbe  Uoited  States. 

exporttradeofEnglmofd. 

35.95 

- 

- 

16.95 

38.16 

. 

18.57 

32.70 

. 

15.41 

31.75 

. 

15.86 

37.67 

- 

18.31. 

29.60 

- 

14.77 

35.03 

. 

18.87 

34.75 

. 

15.78 

33.75 

. 

13.45 

33.13 

- 

16.03 

41.78 

. 

84.36 

35.99 

- 

15.00 

35.41 

. 

- 

19.36 

39.61 

- 

- 

16.43 

41.76 

. 

- 

22.31 
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cent,  the  difference  between  the  two  years  being,  on  tbe  total  Aip* 
ttents  £5,996,301,  and  on  the  shipments  to  America  £l,867,15a« 
Without  admitting  or  denying  that  these  figures  give  evidence  of 
over*trading,  be  called  attention  to  the  circumstances  of  the  two 
peopIe-Hiamely,  that  the  means  of  obtaining  the  comforts  of  life  are 
Mjoyed  by  a  larger  proportion  of  them  than  is  the  case  with  any 
<ytber  people ;  that  the  habits  and  predilections  of  the  citizens  of  the 
United  States  lead  them  to  give  a  preference  to  British  goods ;  that 
oars  b  the  cheapest  market  in  which  they  can  procure  many  arti<^ 
cles  necessary  to  them ;  and  that  we  are,  out  of  all  proportion,  their 
best  customers  for  the  raw  produce  of  their  soil ;  and  he  asked 
whether,  if  the  trade  of  the  two  countries  were  put  upon  a  proper 
footing,  and  conducted  upon  enlightened  principles,  that  amount  of 
traflic  could  be  considered  excessive  which  gives  annually  to  every 
citizen  of  the  United  States  articles  of  British  growth  and  manufac- 
ture to  tbe  value  of  sixteen  shillings  and  ninepence  three  farthings ! 
On  the  Mechanism  of  Waves  in  reference  to  Steam  Naviga^ 
turn.*— Mr.  Russell  had,  at  previous  meetings  of  the  British  Associa*^ 
lion,  given  an  account  of  his  investigations  on  the  resistance  of  fluids 
to  tbe  motion  of  vessels,  and  ascertained  the  law  of  interference  of 
tbe  wave  in  modifying  the  nature  and  amount  of  that  re^stance* 
Sncethe  lastmeetingof  the  Association  he  bad  extended  hisobser- 
Tations  to  a  variety  of  subjects  of  practical  importance,  and  amongst 
others  to  the  improvement  of  the  navigation  of  such  rivers  as  the 
Thames  and  the  Clyde,  in  which  steara  navigation  was  extensively 
employed.  In  these  rivers  it  was  found  that  steam  navigation  was 
conducted  under  very  great  disadvantages  when  compared  with  the 
open  sea.  Mr.  Russell  had  discovered  that  in  shallow  water  one 
great  impediment  to  high  velocities  was  the  generation  of,  what  he 
termed,  the  great  wave  of  translation  of  the  displaced  fluid,-^not 
undulation  of  fluid,  but  translation  of  one  part  of  tbe  fluid,  reaching 
to  tbe  whole  depth  with  equal  velocity.  When  the  vessel  is  pro^ 
pelled,  the  water  heaped  on  iu  side  generates  this  great  anterior 
wave  of  translation,  which  increases  as  tbe  velocity  increases ;  the 
section  of  displacement  of  water  is  increased  in  tbe  ratio  of  the  sine 
of  inclination.  In  one  instance,  where  tbe  depth  was  five  feet,  tbe 
anterior  wave  was  three  feet  above  the  level  of  the  water,  so  that 
tbe  bow  was  buried  in  it,  and  when  the  vessel  stopped  the  wave 
moved  at  eight  miles  an  hour,  and  though  the  vessel  drew  but 
twenty  inches  water,  her  helm  was  knocked  off.    This  anterior  wave 
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moTei  with  a  given  velocity  proportioiiate  to  the  defrth  of  tbe  fluids 
equal,  id  fact,  to  the  fall  of  a  heavy  body  tbroagh  half  the  fluid.  la 
tome  cases,  the  boat  being  stopped,  Mr.  Russell  had  followed  tbe 
wave  for  a  mile,  and  found  it  advance  at  the  same  rate.  Tbe  ob- 
ject then  would  be  to  make  the  centre  of  the  vessel  coincide  as 
much  as  possible  with  the  centre  of  the  wave,  thereby  diminishing 
tbe  anterior  wave  and  diminishing  the  resistance.  Thb  wave  is  at 
present  generated  to  so  enormous  an  extent,  that  in  one  case  the 
waves  extended  to  a  considerable  depth  for  a  mile  and  a  quarter^ 
the  depth  of  the  river  being  increased  one  and  a  half  foot  in  a  chan- 
sel  of  five  hundred  yards.  In  six  or  seven  feet  water  the  immer- 
sion would  be  three  feet  more  at  stem  than  when  the  boat  was  at 
rest,  the  progress  being  doubly  impeded  by  the  anterior  wave,  and 
by  the  stem  depression.  The  question  then  was  to  what  was  the 
wave  due  ?  and  how  was  it  to  be  got  rid  of?  In  general,  the  greater 
the  diflbrence  between  the  velocity  of  the  vessel  and  that  of  the 
wave,  the  more  the  impediment  was  diminished.  The  increase  of 
the  velocity  of  the  anterior  wave  relieves  the  vessel,  and  this  is  ob- 
tained, not  by  widening,  but  by  deepening  the  channel,  while  at  the 
same  time  the  velocity  of  the  stem  wave  is  increased,  so  as  to  come 
ferward  to  the  centre  of  the  vessel.  In  one  instance  a  vessel  moved 
at  the  rate  of  four  miles  with  twenty  two  strokes  a  minute,  at  six 
miles  with  thirty  five  strokes,  and  at  five  and  a  half  miles  with  fhMii 
sixty  to  seventy  strokes.  The  next  great  impediment  to  steam 
navigation  consisted  in  the  formation  of  lateral  currents  on  the  side 
of  the  vessel,  which,  having  the  same  direction  with  the  motion  of 
the  paddles,  had  the  effect  of  diminishing  the  relative  difference  of 
the  velocity  of  the  paddles  and  of  tbe  fluid,  and  thus  diminished  tbe 
propelling  power  of  tbe  paddles,  the  engine  being  obliged  to  make 
an  additional  number  of  strokes.  The  third  evil  arose  from  the 
stem  or  posterior  wave  or  surge,  by  which  great  injury  was  done  to 
the  banks  of  the  river,  and  to  the  smaller  vessels  navigating  it.  At 
an  increased  velocity  this  wave  rises  in  a  cycloid  form  into  a  break- 
ing surface.  The  remedy  for  these  evils  was  to  be  found,  not  in 
widening  the  river,  as  generally  supposed,  nor  in  giving  gradual  or 
gentle  slopes  to  the  sides  of  the  channel,  but  in  deepening  tbe  river 
and  rendering  its  sides  as  nearly  vertical  as  possible,  by  which  the 
impediments  were  diminished  to  a  very  great  amount.  Mr.  RusseU 
bad  made  experiments  with  different  forms  of  channels,  as : — 
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The  general  result  was,  that  in  a  rectangular  channel  the  velocity 
was  that  due  to  the  fall  through  half  the  depth  of  the  channel. 
Thus  the  velocity  of  a  wave  of  one  foot  was  three  miles  an  hoar,  of 
one  of  four  feet  eight  miles,  of  one  of  fifteen  feet  fifteen  miles.  In 
tlkcases  the  rectangular  channel  was  found  to  be  the  preferable  one. 
Such  a  channel  would  generally  be  the  most  expensive,  but  some- 
times, where,  as  on  the  Thames,  the  land  adjoining  was  of  high 
value,  and  gentle  slopes  to  the  banks  were  therefore  not  attainable^ 
the  rectangular  would  be  the  cheaper  form. 

The  next  wave  generated  was  what  Mr.  Russell  termed  the  wave 
*^of  unequal  displacement,"  arising  solely,  it  was  found,  fixHn  the 
form  of  the  vessel.  This  wave  was  seen  diverging  on  both  sides  of 
the  vessel,  from  the  bow  towards  the  stem,  arranged  in  two  straight 
lines  extending  to  a  great  distance  behind  it.  This  wave  might  be 
greatly  diminished,  and  sometimes  almost  entirely  removed,  by  giv- 
nig  tte  lines  of  displacement  a  slight  concavity  towards  the  stem, 
the  vessel  being  sharpened  out.  When  the  vessel  does  not  raise 
the  water  in  giving  uniform  progression,  but  is  so  bluff  that  certain 
pdnts  displace  more  than  others,  an  anterior  wave  is  formed  of  ex- 
cessive displacement,  the  injury  done  by  which  is  only  inferior  to 
that  of  the  stem  surge. 

Mr.  Fairbura,  of  Manchester,  stated,  in  reply  to  a  question  put 
by  Dr.  Lardner,  that  the  results  of  his  experiments  corresponded 
with  those  obtained  by  Mr.  Russell,  and  mentioned  one  instance 
where,  at  a  velocity  of  seven  miles  an  hour,  the  channel  being  five 
feet  deep,  the  stem  was  dragging  on  the  ground.--^Mr.  Herapath 
inquired  what  posterior  form  of  vessel  Mr.  Russell  had  found  the 
best.  Mr.  Russell  stated  that  on  this  point  the  result  of  his  experi- 
ments indicated  a  form  very  different  from  that  approved  of  by  na- 
val officers  in  general.  They  preferred  a  form  bluff  in  front,  and 
tapering  towards  the  stem.  Mr.  Russell's  experiments  went  to 
show  that  this  should  just  be  reversed,  and  he  had  made  sixteen  of 
them  at  diflferent  velocities,  from  three  to  fifteen  miles  an  hour.  In 
the  navigation  of  the  Clyde,  the  progress  of  the  formation  of  vessels 
bad  been  in  accordance  with  this  opinion.  At  first  they  were  built 
very  blufif^  with  their  maximum  breadth  at  a  distance  from  the  stem 
of  one-third  of  the  whole  length ;  thus  a  wave  of  excessive  displace- 
ment was  generated,  going  off  at  right  angles,  and  making  a  break 
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ooore  tbtD  was  necessary  to  allow  the  stem  to  pass  through.  Now 
the  vessels  were  built  with  full  stems  and  narrow  stems,  with  their 
maxioium  breadth  at  midships.  For  working  well,  however,  a  Terjr 
deep  keel  was,  he  knew,  necessary  to  give  the  hdm  fiiU  efiect*  In 
answer  to  the  question  whether  these  experiments  might  be  lude 
with  model  vessek  on  a  small  scale,  Mr.  Russell  said  that  experi- 
ments  with  models  were  generally  very  fallacious  and  complicated, 
and  that  his  had  been  made  with  vessels  from  seventy  five  to  one 
hundred  feet  long.  When  asked  whether  they  were  made  with  or 
against  tide,  he  replied  that  the  existence  of  a  previous  current  modi- 
fied the  velocity  of  the  wave,  which  was  to  be  measured  by  tbe  ve* 
locity  of  the  water,  not  by  the  land.^ — ^Mr.  Wenfall  observed  that 
Mr.  Russell's  statements  were  corroborated  by  an  observatioo  of  his 
own,  thA  in  an  instance  where  the  tide  rose  thirty  six  feet,  tbe  e&ct 
of  the  lateral  waves  bad  been  to  form  a  rectangular  excavation  to 
four  or  five  feet. 

On  the  Corroding  of  iron  by  Salt  Water. — Mr.  Hartley  read  a 
paper,  ^  on  the  corroding  of  iron  by  salt  water.'  The  object  of  the 
paper  was  to  show  that  brass  protect  both  bar  and  cast  iron  in  a 
very  perfect  manner.  The  brass  did  not  appear  to  have  undefgooe 
any  action,  which,  as  stated  by  the  President,  b  rather  opposed  lo 
received  notions  of  electro-chemical  action. 

On  some  singular  Modifications  of  the  Ordinary  Action  of 
Nitric  Acid  on  certain  Metals. — Dr.  Andrews  next  read  a  paper, 
*  on  some  singular  modifications  of  the  ordinary  actbn  of  nitric  acid 
on  certain  metals.'  Bismuth  in  nitric  acid  of  specific  gravi^  1.4, 
was  rapidly  acted  upon,  but  this  action  immediately  ceased  when 
tbe  her  was  touched  by  platinum.  On  removing  tbe  platinum  from 
tbe  liquor,  tbe  bismuth  will  sometimes  begin  again  to  diasdve ;  al 
other  times,  its  surface  will  become  covered  with  a  black  cnist, 
which  is  soon  removed  by  the  acid ;  but  the  metal,  though  now  ex« 
hibiting  a  beautifully  polished  surface,  is  no  longer  acted  upon  by 
the  acid,  or,  at  least,  is  dissolved  only  with  extreme  slowness.  Thus, 
a  slip  of  metal,  which,  in  its  ordinary  state  will  require  only  a  few 
seconds  to  complete  its  solution,  will,  when  thus  slightly  modtted, 
resist,  for  many  hours,  the  action  of  tbe  same  acid. 

Copper  and  tin  present  similar  phenomena,  but  zinc,  when  treated 
in  the  same  way,  has  its  oxidation  and  solution  not  arrested,  faol 
merely  retarded.  Arsenic  was  found  to  present  a  singular  anooialy 
when  heated  in  nitric  acid,  so  as  to  give  rise  to  effiurvescence :  tbe 
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CODlact  of  the  platimim  in  the  usual  way  did  not  produce  any  6&et| 
tFbef^aSi  when  an  acidulous  solution  of  silver  is  used,  plalinuia  ex* 
eicised  ks  usual  infloeoce. 

In  the  case  o(  six  metals,  platinum  cbedcs  the  action  of  nitrio 
add,  and  three  of  them  appear  to  be  brought  into  a  permao^itlj 
peculiar  sute,  opposed  to  chemical  action.  Platinum  always  sept- 
ntes  any  film  of  oxide  as  its  initial  Amotion,  but  after  its  separatiooi 
it  exercises  a  polarizing  action,  for  example,  it  brings  the  otbev 
metal  into  a  peculiar  state,  which  enables  it  to  resist  chemical  action* 

On  the  conclusion  of  this  paper,  the  President  drew  the  attention 
<yf  the  Section  to  the  analogy  between  the  facts  detailed  by  Dr.  An- 
drews, and  the  preservation  <^  iron  by  brass,  as  instanced  in  the 
comoMinication  of  Mr.  Hartley.  In  both  cases,  according  to  the 
blown  laws  of  electro-chemical  action,  effects,  the  very  opposite  of 
what  are  observed,  should  present  themselves.  The  bismuth,  cop* 
per,  be.  should  oxidize  quickest  when  in  contact  with  the  platinum ; 
and  if,  as  would  seem  demonstrated  by  Mr.  Hartley,  brass  protects 
wrought  and  cast  iron,  the  brass  itself  should  be  acted  upon  with  in- 
creased rapidity.  The  solution  of  these  anomalies,  he  conceived 
quite  within  the  range  of  science  in  its  present  state,  and  he  urged 
upon  the  members  of  the  Section  the  necessity  of  studying  the  phe* 
Bomena  in  question,  as  their  explication  would  constitute  a  very 
valuable  addition  to  the  existing  state  of  our  electrical  knowledge. 

Gratelf  bowlders^  fyc. — Mr.  Sedgwick  had  seen  gravel  on  moun- 
tains two  thousand  feet  high.  Erratic  blocks,  he  considered,  could 
not  be  of  fluviatile,  but  of  marine  origin,  and  organic  remains  of 
large  animals  were  not  likely  to  be  abundant  in  gravel  carried  by 
currents  of  the  sea,  from  the  destruction  caused  by  their  violent  ac- 
tion. Animal  remains  had  been  found  in  the  clay  gravel  of  the  east 
of  England ;  but  this  gravel  he  conceived  as  differing  from  that  in 
odier  parts  of  the  country. — Sir  Philip  Egerton  said,  that  Mr.  Strick- 
land's flintless  gravel,  occurring  to  the  N.  W.  of  the- Avon,  could  be 
only  a  partial  formation,  as  he  had  observed,  that  in  Chesijire  the 
gravel  always  contained  flint.  At  Cocknell  he  had  obtained  two 
grinders  of  an  elephant,  and  many  tkarine  shells,  and  many  like 
shells  in  other  places,  all  of  existing  species,  and  occurring  often 
with  pieces  of  rolled  coal.— Mr.  Phillips  stated,  that  one  of  the 
questions  proposed  by  the  Association,  was  the  determination  of  the 
phenomena  of  the  English  gravel  formations,  but  to  the  present 
time  su£Scient  evidence  had  not  been  collected.    He  alluded  to  Mr. 
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MmehisoD's  opinkms^  that  a  stnut  foniieriy  divided  EDgfamd  b&m 
Wales :  into  this  strait  gravel  might  be  drifted  firom  both  ndes ;  and 
Mr.  Murchison  had  discovered,  in  Wales,  local  covered  by  emtie 
gravel.  He  himself  had  discovered  in  a  valley  of  the  Yorkshire 
Wolds  at  an  elevation  of  six  hundred  feet,  gravel  drifted  from  Com- 
beriand,  and  oonuining  bones  of  the  elephant. — ^Mr.  Sedgwick  had 
tmced  the  gravel  of  the  central  parts  of  England  to  its  Doitbem 
sources ;  and  he  instanced  a  singular  phenomenon  of  a  mountab, 
near  Buttermere,  which  appeared  to  be  water-worn  by  a  stream 
passing  over  it.  The  recent  elevatbn  of  Siluria,  he  conceived,  was 
proved  by  the  morasses  and  lakes  in  its  lines  of  valleys,  which  rA^ 
leys,  although  shaped  under  the  ocean,  had  been  evidently  oiodi6ed 
by  exbting  waters.  He  concluded  by  asserting,  that  all  exaauna- 
tion  of  nature,  by  means  of  accurately  ascertained  facts,  must  agree 
with  moral  or  scriptural  interpretation ;  and  that  we  need  have  no 
fear  as  to  the  one  clashing  with  the  other,  as  truth  cannot  oppose 
truth,  but  must,  in  all  cases,  be  coincident. 

Oeology  of  the  Desert  between  Suez  and  Cairo. — ^In  this  desert 
travellers  have  always  suffered  great  inconvenience  from  the  want  of 
vrater,  and  this  was  likely  to  prove  a  serious  obstacle  to  tbe  proposed 
communication  by  thb  route  to  India.  In  order  to  overcome  the 
inconvenience,  Mr.  Briggs,  tbe  Britbh  consul,  employed  a  Swiss 
engineer  to  bore  for  water.  Mr.  Gensberg,  tbe  engineeri  caused 
the  first  boring  to  be  made  in  the  Valley  of  Kejche,  but  being  on- 
successful,  he  transferred  his  operations  to  the  Valley  of  Candellii 
where  water  was  found  in  clay  underiying  a  calcareous  rock*  Con- 
siderable ingenuity  was  shown  in  the  excavation.  Besides  the  usual 
boring  downwards,  lateral  openings  were  made  to  increase  the  sup- 
ply of  water :  borings  were  made  in  other  situations,  and  very  an- 
gular results  obtained.  A  great  variety  of  strata  were  penetrated, 
and  this  variety  existed  even  within  a  limited  distance  of  superficial 
iBXtent :  thus,  in  one  place  marine  sand  was  found ;  and  a  little  way 
off,  terrestrial  or  desert  sand :  gravel  occurred  only  in  one  spot.  Biit 
the  roost  singular  geological  phenomenon  was  the  exbtence  of  gra- 
nite over  clay,  in  which  good  water  was  obtained.  Tbe  marquis 
mentioned  that  a  notice  of  the  intention  of  the  British  consul  to  bote 
for  water,  appeared  in  the  first  volume  of  the  Journal  of  tbe  (geo- 
graphical Society,  but  that  the  communication  now  laid  before  the 
gectioo,  was  the  first  notification  of  the  results  obtained. 


Digitized  by  VjOOQIC 


BrUiA  AsiiKM^iemfor  the  Aivanumeni  of  Scienee.     980 

.  The  Sclerotic  Banet  of  the  Eyes  of  different  Birds  omd  JUp- 
tiles. — Mr.  Allis  read  a  paper  *  on  the  sclerotic  bones  of  the  eyes  of 
difibrent  birds  and  reptiles.'  He  suted,  that  he  believed  the  sob* 
ject  of  hb  paper  had  not  receired  much  attration  from  comparative 
anatomists.  With  regard  to  their  number,  Cuvier  had  stated  them 
to  be  twenty,  but  he  had  never  found  more  than  seventeen,  and 
sometimes  even  only  one.  He  then  quoted  the  observations  that 
bad  been  made  on  this  subject  by  Blumenbacb,  Cuvier,  Cams,  Tar«^ 
rell  and  BucUand,  and  proceeded  to  state,  that  "  the  shape  of  the 
individual  bones  is  so  various,  that  it  cannot  be  given  in  any  general 
terms ;  the  external  edge  of  the  bones  is,  in  most  instances,  beauti- 
fuUy  serrated,  but  the  serration  is  not  visible  in  the  bony  ring :  this 
serration  being  generally  destroyed  by  the  process  of  boiling  that  is 
necessary  to  their  preservation.  The  rings  generally  overlap  each 
other,  there  being  a  depression  on  the  under  side  of  one  bone,  and 
a  precisely  corresponding  one  on  the  upper  side  of  its  fellow ;  so 
that  when  overlapping  each  other  they  present  nearly  an  even  sur* 
(ace,  having  one  bone  with  both  depressions  on  its  inner  surfiicei 
and  forming  an  interior  key  to  the  arch ;  another,  having  two  de- 
presaons  externally,  and  forming  an  exterior  key.  They  form  a 
defense  and  protection  to  the  eye,  and  those  birds  which  are  pug- 
nacious, or  have  a  peculiarly  rapid  flight,  or  vary  their  attitude  in 
flying,  &c»,  have  the  sclerotic  rings  of  larger  size  and  more  convex 
forav^nd  are  of  greater  strength ;  the  same  remark  holds  good  with 
respect  to  water-birds.  Another  use  of  these  bones,  is,  altering  the 
convexity  of  the  cornea,  as  mentioned  by  Dr.  Buckland."  He 
then  exhibited  a  great  number  of  specimens  of  these  bones,  and  ob- 
served, that  in  the  eagles  and  vultures  they  were  strong  and  large, 
and  varied  in  number  from  fourteen  to  sixteen ;  in  owls,  soft  and 
porous,  and  not  hard,  as  Cuvier  had  stated ;  in  the  gallinidas  the 
the  number  varied  from  thirteen  to  seventeen ;  in  the  columbkte 
they  were  small  and  feeble  ;  in  the  ostrich  tribe  they  were  large ; 
in  the  grails  small  and  feeble ;  in  the  scansores  the  same,  and 
twelve  or  thirteen  in  number ;  in  the  swimmers  they  were  weak  and 
smalt,  and  from  twelve  to  sixteen  in  number ;  in  divers,  strong  and 
large,  and  twelve  to  fifteen  in  number ;  in  the  passerine  they  varied 
considerably,  but  were  generally  weak ;  in  reptiles  they  varied  con- 
siderably in  number,  shape  and  size. 

Chemical  Composition  of  Vegetable  Membrane  and  Fibre. — ^A 
paper  '  on  the  chemical  composition  of  vegetable  membrane  and 
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fibre,'  bjr  the  Rev.  J.  B.  Reade,  was  read  by  the  secretaiy.  Hie 
antbor  commeiioed  by  obser vingi  that  Professor  Henslow,  m  ik 
late  work  on  Botaoyi  bad  stated,  tbat  great  HifBonhkwi 
the  way  of  obtaioiag  aa  accurate  aaalysis  of  the  chemical  i 
tkm  of  regetable  membrane  and  fibre.  Having  observed  the  \ 
ncj  with  which  his  friend,  Bfr.  Riggi  of  Walworth,  analysed 
table  products,  he  recommended  him  to  commence  a  smei 
experiments  on  this  subject,  and  obtained  the  foUowiog  residts  >- 
Spiral  vessels  from  the  Hyacinth  yielded — 

Carbon        -•....        41.8 
Hydrogen    -----.  l.l 

Nitrogen -  4^ 

Water 61.8 

Residuary  matter  -        -        -        -        -  1.0 

lOO.O 
Cellular  tissue : — 

Carbon 39.2 

Oxygen       -        -        -        -        -        -  7.4 

Nitrogen -  3.9 

Water 48.5 

Residue       ------  i.o 


H. 

O. 

N. 

W. 

Scs. 

— 

2.0 

4.0 

50.8 

li 

^ 

2.1 

4.1 

50.5 

1.5 

0.5 

^ 

5.7 

55.6 

U 

1.7 

— 

3.9 

58.1 

Oi 

100.0 

An  analysis  of  different  parts  of  the  flower-stalk  of  the  byadoth 
gave  the  following  results : — 

c. 

Epidermis  and  stomates  -  41.7 
Cellular  tissue  beneath  epidermis  41.8 
Woody  fibre  under  bark  -  39.2 
Spiral  vessels     -        -        -      35.8 

In  these  experiments,  the  existence  of  nitrogen  to  so  great  an  ex- 
tent was  pointed  out  as  remarkable. 

Vegetable  Physiology, — ^Mr.  Nevan  detailed  some  experimenli 
<on  vegeuble  pbysiobgy.'  The  experiments  were  perfemed  m 
elms,  forty  years  of  age  in  February,  1836. 

1.  The  stem  of  the  tree  was  denuded,  in  a  circle,  of  its  oorticii 
integument  alone,  leaving  the  alburnum  beneath  uninjured.  On  tbi 
May  following  the  denuded  part  was  filled  up  by  the  ftxudatioB  of 
bark  and  wood  from  the  upper  surfiu^e  of  the  wound^  and  the  tm 
had  not  sufiTered  m  growth. 
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S.  The  Wrk  and  ctmMum  were  reraoTed  in  the  same  mamien 
In  August,  1837,  tbis  tree  sickened,  and  there  was  no  formation  of 
wood  or  bark  in  the  wounded  part.  Two  developments,  however, 
took  pbce,  one  above  the  other,  from  below ;  the  former  having 
the  appearance  of  roots,  the  latter  were  branches  with  leaves. 

3.  The  bark  and  two  layers  of  alburnum  were  cut  away.  The 
tree  was  at  the  time  unhealthy ;  it,  however,  put  forth  its  leaves  on 
that  and  the  ensuing  spring,  but  shortly  after  died.  No  sap  was 
observed  above  or  below  the  wounded  part.  Roots  were  developed 
from  the  upper,  and  branches  from  the  lower  part  of  the  section. 

4.  The  bark  and  six  layers  of  alburnum  were  taken  off.  The 
tree  became  much  less  vigorous,  but  did  not  die,  and  otherwise  pre- 
sented  the  same  appearance  as  the  last. 

5.  The  bark  and  twelve  layers  of  alburnum  were  stripped.  The 
consequences  were  again  similar  to  the  last  two;  the  alburnum 
above  and  below  the  cut  being  dry,  but  an  accidental  cut  that  pene- 
trated into  the  heart-wood  exuded  sap. 

6.  This  was  a  repetition  of  the  experiment  of  Palisot  de  Beaa- 
rais,  by  cutting  away  a  circular  ring  of  bafk  around  a  single  branch. 
The  branch  continued  to  grow,  and  roots  sprouted  from  the  under 
surface  of  the  isolated  bark  and  branch. 

7.  In  this  the  whole  of  the  wood  of  the  tree  was  cut  away,  ex- 
cept four  pillars,  composed  of  bark  and  sap-wood.  In  this  case, 
the  sap  6rst  appeared  from  above,  descending  by  the  pith,  and 
then  from  the  heart-wood,  the  alburnum  being  dry.  In  this  case 
the  sap  must  have  passed  up  the  alburnum,  and  horizontally  through 
to  the  heart- wood. 

Mr.  Nevan  inferred  from  these  experiments — 1.  That  the  life  of 
the  tree  does  not  depend  on  the  liber  or  cambium.  2.  A  descent 
of  sap  takes  place  before  the  development  of  leaves.  3.  That  new 
matter  arises  from  below ;  which  had  not  previously  been  allowed. 
He  thought  there  were  two  distinct  principles  in  the  tree, — one,  the 
ascending,  or  leaf  principle ;  the  other,  the  descending,  or  root  prin- 
ciple. Mr.  Nevan  bad  also  performed  some  experiments  on  the 
conversion  of  roots  into  branches,  and  came  to  the  conclusion,  that 
buds  or  branches  might  be  developed  from  any  part  of  the  root 
above  its  extreme  end,  from  which  point  it  was  impossible  for  buds 
to  be  developed. 

Professor  Lindley  remarked  that  these  experiments  confirmed  en- 
tirely the  theory  of  the  structure  of  wood  adopted  by  Dii  Petit 
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Tbotttn.  He  did  not  think  that  the  existeoee  of  any  new  princi- 
ple could  be  inferred  from  the  experiments*  In  ffae  seTentli  expeii- 
ment  the  horisonul  circulation  of  the  sap  was  proved,  and  coofirmed 
the  accuracy  of  Hall's  experiment  of  cutting  a  tree  nearly  duough 
CD  alternate  sides,  when  the  sap  still  ascended. 

Suipended  Animation.'^'Sir  James  Murray  had  seen  two  cases 
of  suspended  animation  from  blows  on  the  stomach ;  one  recovered, 
and  the  other  died.  The  remedy  he  should  recommend,  would  be 
to  throw  a  bucket  of  cold  water  over  the  body — gaspmg  would  en- 
sue, and  respiration  follow. 

tan. — Mr.  Fairbum  then  read  a  Report  on  the  comparative 
strength  and  other  properties  of  cast  iron,  manufiictured  by  the  hot 
and  cold  blast. 

At  a  previous  meeting  of  the  Association,  Mr.  Hodgkinsoe  read  a 
Report  on  the  comparative  strength  and  other  properties  of  iron  man- 
ufactured by  the  hot  and  cold  blast. — In  the  prosecution  of  inquiries 
since  made,  it  was  conceived  desirable  to  subject  the  metals  operated 
upon  to  more  than  one  species  of  strain ;  to  vary  their  forms,  and,  by 
a  series  of  changes,  to  elicit  their  peculiar,  as  well  as  comparative  prop* 
e(ties.  1st,  they  have  been  drawn  asunder  by  direct  tension ;  Sdly, 
they  have  been  crushed  by  direct  compression  both  m  short  and 
long  specimens ;  and,  ddly,  they  have  been  subjected  to  fracture  by 
transverse  strain,  under  various  forms  of  section,  uid  at  various  tem- 
peratures. Ten  ban  of  hot  and  cold  blast  iron  were  also  loaded 
with  diflferent  weights,  from  112  lbs.  to  near  the  breaking  point,  and 
left  for  many  months  to  sustain  the  load,  and  to  determine  the 
length  of  time  necessary  to  efiect  the  fracture.  The  bars  thus 
loaded,  are  still  (with  one  exception)  bearing  the  weight,  having 
been  suspended  upwards  of  six  months,  and,  from  what  we  can  at 
present  perceive,  there  is  every  chance  of  a  long  and  protracted  ex- 
periment. In  making  the  experiment  on  transverse  strain,  a  num- 
ber of  models  of  different  sizes  and  forms  were  prepared,  and  the 
irons,  both  hot  and  cold  blast,  were  run  into  the  form  of  these  nx>d- 
els ;  but  as  there  is  usually  a  slight  deviation  in  the  size  of  thecast- 
mgs  from  that  of  the  model,  the  dimensions  of  the  bars  were  accu- 
rately measured  at  the  place  of  fracture,  and  the  results  reduced,  by 
calculation,  to  what  they  would  have  been  if  they  had  been  cast  die 
exMt  sbe  of  the  model,  assuming  the  strength  of  rectangular  beams 
to  be  as  the  breadth  and  square  of  the  depth,  and  the  ultimate  de- 
flection to  be  inversely  as  the  depth,  the  length  being  constant.    In 
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comparing  two  irons,  the  greatest  care  was  taken  to  subject  tbem  as 
nearly  as  possible  to  the  same  treatment. 

A  series  of  experiments  was  also  made  to  determine  the  strength 
of  hot  and  cold  blast  iron  at  various  temperatures,  from  8S^  (the 
freezing  point)  to  the  boiling  pdnt ;  for  this  purpose,  a  cast-iron 
trough  was  employed,  in  which  the  bars  to  be  broken  were  placed, 
and  covered  with  sno^  or  water,  (which  was  kept  at  the  proper 
temperature  by  a  jet  of  steam,)  as  the  case  required ;  the  weights 
were  then  gradually  laid  on  until  fracture  took  place. 

The  strength  of  bars  made  red  hot  was  also  tried,  and,  contrary 
to  expectation,  they  retained  their  tenacity  and  power  to  resist  the 
load  to  a  considerable  extent :  the  reduction  of  strength  in  a  bar 
one  inch  square,  in  a  range  of  temperature  from  32^  to  that  of  red- 
ness, was  rather  more  than  one-sixth,  the  deflection  being  upwards 
of  1}  inch  in  a  bar  S  feet  3  inches  long. 

RESULTS. 

Carron  Iron,  No.  2.  (Scotch.) 
Mean  ratio  of  transverse  strength,  assuming  the  cold 

blast  iron  at 1,000  :  9,799 

Mean  ratio  of  power  to  resist  impact        -        -     1,000  :  1,038.9 

Whence,  in  the  transverse  strength  of  Carron  iron.  No.  2,  using 
a  variety  of  forms  of  section,  the  strength  of  the  cold  blast  is  to  that 
of  the  hot  blast,  as  100  to  98,  neariy. 

Devon  Iron,  No.  3. 
Mean  ratio  of  strength  in  sections  of  various  forms 

(thirteen  experiments)  -         -        -        -         1000  :  1409 

Power  to  sustain  impact  ....         lOOO  :  2742 

This  is  an  exceedingly  hard  iron,  with  a  singular  appearance,  the, 
centre  or  more  granulated  parts  of  the  fracture  being  surrounded 
with  a  circle  having  the  appearance  of  hardened  steel. 

Bufiery,  No.  1,  Staffordshire  Iron,  cold  and  hot  blast. 
Mean  ratio  of  breaking  weight-  ...         1000  :     925 

Mean  ratio  of  power  to  resist  impact  -        -         1000:     965 

In  the  bufiery  iron,  the  hot  blast  manufacture  is  weaker,  whether 
we  view  it  in  its  transverse  strength,  or  its  power  to  resist  impact. 

Coed  Talon,  No.  2,  North  Welsh  Iron. 
Mean  ratio  of  strength  in  a  number  of  experiments      1000  :  1014 
Mean  ratio  of  power  to  resist  impact  -        -        1000  :  1219 
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Modulus  of  elasticity  in  lbs.  for  a  bar  of  one  inch  square. 
Cold  blast  J  Ja^^jJSJ  1 14,313,500  lbs. 

Hot  blast  {[^;|JJ;JJjj  14,322.500  lbs. 

Eblear  Cold  Blast,  No.  1,  against  Melton  Hot  Blast,  No.  1,  (York- 
shire Iron.) 

Mean  ratio  of  strength 1000:809 

Mean  ratio  of  power  to  resist  impact   -         -        -         1000  :  858 

The  modulus  of  elasticity  in  all  the  irons  are  computed ;  but  only 
given  in  a  few  cases  in  the  results. 

Relative  strength  of  hot  and  cold  blast  iron  to  resist  a  transverse 
strain  at  different  degrees  of  temperature. 
Cold  blast  949.6  at  32^.     Hot  ditto  919.7,  Mean. 
Ratio  of  strength,  1,000  :  977.6. 
Power  to  resist  impact,  1,000  :  1,039. 
Cold  blast  748.1  at  19P.     Hot  ditto  823.6. 

In  these  experiments,  it  appeared,  that  the  cold  blast  lost  in 
strength  from  32^  up  to  a  blood  red,  perceptible  in  the  dark  as 
949.6  to  723.1 ;  whereas,  in  the  hot  blast  the  strength  is  not  so 
much  impaired,  being  as  917.7  at  the  freezing  point,  and  829.7 
when  perceptibly  red  in  the  dark. 

In  all  former  experiments  on  the  transverse  strain  of  cast  iron,  it 
has  been  assumed,  that  the  elasticity  remained  perfect  up  to  one 
third  the  breaking  weight.  In  pursuing  these  experiments,  discrep- 
ancies were  noticed,  and  results  widely  different  to  those  generally 
received  were  observed.  It  was  found  that  one  seventh,  and,  ia 
some  cases  one  eighth  the  breaking  weight  was  sufficient  to  produce 
a  permanent  set.  These  facts  induced  an  extended  series  of  expe- 
riments, principally  to  determine  what  load  was  necessary  to  effect 
a  permanent  set ;  and,  if  such  weight  continued  ibr  an  indefinite 
time,  would  break  the  bar.  It  became  a  question  of  great  impor- 
tance to  know,  if  a  weight,  having  once  impaired  the  elasticity, 
would  or  would  not,  if  continued,  increase  the  deflection.  The  in- 
quiry, therefore,  was — To  what  extent  can  cast  iron  be  loaded  with- 
out endangering  its  security  ?  To  solve  this  question  ten  bars  of  hot 
and  cold  blast,  differently  loaded,  were  placed  upon  a  frame,  to  as- 
certain the  amount  of  deflection  at  stated  periods,  and  to  determine 
what  was  necessary  to  break  the  bars  with  their  respective  loads. 

In  the  cold  blast,  with  a  load  of  280  lbs.,  the  deflec-        ^^^ 
tion  increased  in  103  days  from  -        -        1,025  to  l^OSS 
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Hot  blast,     ditto,    from        ....         1,173  to  1,197 
Cold  blast,  with  a  load  of  336  lbs.,  increased  in  105 

days,  from 1,344  to  1,366 

Hot,    ditto,   from 1,573  to  1,627 

Cold,  with  a  load  of  392  lbs,,  increased  the  deflection 

in  108  days,  from 1,786  to  1,843 

Hot,    ditto,     from 1,891  to  1,966 

Cold  blast,  with  a  load  of  448  lbs.,  continued  to  increase  in  deflec- 
tion, and  ultimately  broke,  after  sustaining  the  weight  35  days.  All 
the  bars  from  the  hot  blast  broke  in  the  act  of  loading  them  with  the 
above  weight,  448  lbs. 

Mr.  Fairbum  stated,  that  all  the  irons  were  made  of  the  same 
materials,  and  under  the  same  circumstances.  The  irons  were  of 
fifty  sorts. 

Mr.  G>ttam  inquired  as  to  the  elastic  forces.  Dr.  Young  and 
Mr.  Tredgold  had  found  that  the  strength  of  the  material  would  fail 
if  loaded  beyond  its  elastic  force ;  he  wished  to  know  whether  the 
loads  bad  been  more  or  less  than  850  lbs.  to  the  foot.  Mr.  Fairbum  - 
stated  that  some  of  the  loads  were  more,  some  less,  and  that  a  weight 
of  280  lbs.  produced  a  permanent  set  of  an  inch  square  bar.  The 
President  remarked,  that  the  calculation  as  to  elastic  forces  was 
scarcely  to  be  conflded  in.  Mr.  Fairburn,  in  answer  to  another 
question,  stated,  that  the  hot  blast  Iron  was  the  more  flexible  and 
better  capable  of  bearing  impact ;  but  that  all  the  results  of  impact 
bad  been  taken  from  calculations  founded  on  cold  blast  iron.  Mr. 
Fairburn  stated,  that  the  crystalline  appearance  was  flner  in  hot  than 
in  cold  blast.  There  were  no  experiments  -made  on  the  loss  by  re- 
melting,  and  none  on  wrought  iron, — all  on  cast  iron.  In  reply  to 
Mr.  Cottam,  he  mentioned,  that  all  the  Scotch  irons  bad  no  cinder ; 
the  composition  of  the  others  they  did  not  know.  Great  difficulty 
bad  been  experienced  on  this  point,  because  the  difierent  manufac- 
turers were  unwilling  to  give  information. — ^Mr.  Guest  professed  on 
bis  part  the  fullest  readiness. — Some  conversation  took  place  with 
regard  to  the  peculiarity  of  appearance  in  the  broken  bars.  Tb« 
President  remarked,  that  when  a  rectangular  bar  of  any  substance  is 
exposed  either  to  fracture,  or  even  to  temporary  deflection,  a  similar 
appearance  was  found :  this  was  known  from  the  experiments  oo 
glass  by  polarized  light.  Mr.  Fairbum  in  assent  said  the  crystals 
were  always  more  compact  in  the  edge  than  in  the  centre.  Mr. 
Webster  inquired  whether  the  elastic  weight  was  always  less  than 
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one  third  of  the  breaking  weight.  Mr.  Fairbum  sM,  always — and 
afterwards  replied  to  a  question  from  Mr.  Guest,  that  the  Scotch  hot 
blast  iron  showed  a  greater  comparative  strength  as  compared  with 
edd  blast,  but  that  they  had  made  no  experiments  oa  South  Welsh 
iron.  There  was  a  perceptible  permanent  set  from  280  lbs.,  the 
experiments  being  of  from  five  to  ten  minutes  in  duration,  and  it  be- 
ing possible  to  judge  the  deflection  to  the  one  thousandth  part  of  an 
inch. — Mr.  Webster  said  it  had  been  found  that  the  first  set  was 
owing  to  the  breaking  of  the  first  crust,  and  that  beyond  the  first 
permanent  set  up  to  the  elastic  limit,  the  deflexion  increases  exactly 
as  the  weight.  Some  further  conversation  ensued,  in  which  Mr. 
Smith  and  others  took  part,  when  Mr.  Guest  suggested  the  propriety 
of  further  continuing  these  researches,  to  which  the  President  agreed, 
and  suggested  a  recommendation  to  this  efiect  from  the  committee 
of  the  section  to  the  general  committee.  Thanks  were  then  voted 
to  Mr.  Fairbum  for  the  zeal  and  skill  with  which  he  had  prosecuted 
these  researches  for  the  Association. 

Rail  Roads  and  Canals  in  the  United  States. — ^Prof.  Henry,  of 
New  Jersey  College,  Princeton,  U.  S.  then  addressed  the  section, 
and  said,  he  had  been  requested  to  present  to  the  Association  a  map 
of  the  United  States,  in  which  were  marked  the  railways  and  canak 
completed  and  in  progress.  They  had  been  fully  described  in  some 
French  works  lately  published,  and  in  the  American  Almanac 
After  enumerating  several  geographical  facts  well  known  to  our 
readers,  as  to  the  three  natural  divisions  of  America,  the  Atlantic 
slope,  the  middle  basin  of  the  Mississippi,  and  the  Pacific  slope,  be. 
be  mentioned  that  there  were  now  one  thousand  five  hundred  miles 
of  railway  in  operation  in  the  United  States,  and  two  thousand  miles 
of  canals ;  and  that  three  thousand  miles  of  railway  were  in  progress, 
which  had  been  in  a  great  degree  interrupted,  owing  to  the  late  com- 
mercial convulsions. — ^In  answer  to  a  question  put  by  Mr.  De  Butts, 
be  stated,  that,  on  the  Hudson,  there  being  very  little  current,  one 
hundred  and  fifty  miles  were  frequently  accomplished  by  the  steam- 
boats in  nine  hours. — Dr.  Lardner  much  doubted,  whether  a  speed 
of  fifteen  miles  an  hour  could  be  generally  attainable. — ^Mr.  Webst^ 
stated,  that  Mr.  Blunt,  an  American  engineer,  had,  in  a  pamphlet 
which  he  quoted,  declared,  that  the  American  boats  had  aocoroplbh- 
ed  seventy  four  miles  in  five  hours,  and  that  the  distance  from  New 
York  to  Albany,  one  hundred  and  fifty  miles,  was  performed  in  ten 
hours  by  boats  built  principally  with  a  view  to  speed. 
(To  be  continued  in  the  next  No.) 
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Art.  XIII. — Remarks  an  the  occurrence  of  the  Aurora  BoreaUt 
in  Summer;  vnth  an  abstract  of  HuxhamU  Auroral  Register 
from  1728  to  1748;  by  Edward  C.  Herrick. 

At  the  recent  meeting  at  Liverpool  of  the  British  Association  for 
the  Advancement  of  Science,  Prof.  Christie  read  a  paper,  in  which 
be  stated  his  belief  that  "  the  occurrence  of  an  Aurora  BoreaUs  in 
England  in  the  middle  of  summer,  is  a  phaenomenon  hitherto  unre- 
corded."* This  belief  is  erroneous ;  and  as  the  opinion  is  very 
generally  entertained,  that  the  Aurora  Borealis  is  peculiarly  a  win- 
ter phenomenon,  it  may  be  worth  while  to  show  from  published 
records  that  it  pertains  to  midsummer  no  less  than  to  midwinter. 

Nearly  a  century  since,  John  Huxham,  one  of  the  most  learned 
physicians  of  his  time,  published  at  London  a  Treatise  on  Epidem- 
ical Diseases.f  Supposing  that  much  information  concerning  the 
causes  of  epidemics  might  be  derived  from  observations  of  the 
weather,  he  devoted  uncommon  attention  to  meteorological  studies. 
In  his  work,  besides  the  ordinary  phenomena  of  the  weather,  which 
he  records  with  much  apparent  care,  he  furnishes  a  register  of  the 
Aurora  Borealis  for  the  space  of  twenty  years.  It  cannot  be  sup- 
posed that  his  record  is  perfect ;  for  without  extraordinary  care  and 
good  fortune,  occasional  omissions  are  unavoidable ;  yet  it  is  proba- 
bly a  faithful  and  tolerably  complete  account  of  the  Aurora  Borea- 
lis, as  seen  at  Plymouth  in  England  during  the  time  above  stated. 

A  mere  quotation  from  this  work,  of  the  great  displays  of  the  Au- 
rora Borealis  observed  in  summer,  would  be  sufficient  for  my  pres- 
ent purpose ;  but  as  a  record  of  this  kind  furnishes  valuable  data  for 
determining  whether,  as  is  commonly  supposed,  the  phenomenon 
returns  at  certain  epochs  with  unusual  frequency  and  brilliancy,  I 
will  here  note  every  case  which  the  author  has  recorded. 

In  most  of  the  instances  which  he  has  registered,  the  general 
character  of  the  event  is  indicated  by  a  single  word ;  in  other  cases 


*  See  an  account  of  Prof.  Christie's  Memoir,  in  the  London  Atheneam  of  Sept. 
30, 1837,  (No.  518,)  p.  718. 

t  Observationes  de  A€re  et  Morbis  Epidemicis,  ab  anno  1728  ad  finem  anni 
1737,  Plymuthi  facte,  etc.  Auctore  Joanne  Hiixham,  M.D.  R.S.S.— edit,  secun- 
da,  Londini,  1752.  870.— Vol.  alteram,  ab  anni  nimirnm  initio  1738,  ad  exitam 
usqae  1748.  Londini,  1752.  8vo.— The  first  edition  of  the  first  volume  was  pub- 
lished about  1739.    I  quote  from  the  second  edition. 
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the  date  only  is  mentioned.  In  some  of  the  more  important  cases, 
be  adds  a  short  and  comprehensive  description.  The  dates  are 
given  in  "  the  Julian  or  old  style." 


17J8.   F6b.26.  Slight. 
Mch.2S. 

23.  Slight 

July   2.  Very  great:  corona.* 

4.  Slight. 

17.  Slight. 

22.  Unusual:  lUght. 
Aug.  18. 
20? 
Octl. 

14.  SUght. 
15. 
22. 

Nov.  22.  Slight. 

1729.  Jan.    6.  Very  great 

14.  Great. 
ApL  11. 

21.  Slight 

May   6.  SUght. 
Sept.  12. 
Oct  14. 

Nov.    6.  Great 

1730.  Feb.  23.  Very  great 
Mch.    9.  Slight 

Apt    I.  Slight. 

Aug.  28.  Great 

Sept  24.  Slight 

26.  Bright 
27. 

1781.  Feb.  19.  Slight 
Apt  26.  Very  great 

Aug.  16.  Slight 

Sept  13.  Slight 

27.  Very  great. 
Dec.  19.  SUght 

1782.  Jan.  18.  SUght 
Feb.    7.  Slight 

1733.  Feb.    2.  Slight 

Mch.  21.  SUght 

June  27.  Very  great 

July  10.  Great 


1788.  Sept    8.  Great 

29.  SUght 

Oct.  27.  Great 

Nor.  27.  Great 

29. 

1734.  May  14.  SUght 

15.  Slight 
Sept    9.  SUght 

1735.  Aug.  20.  Great. 

Oct.    3.  Slight 

1786.   Feb.  6.  Great:  corona. 

7.  SUght 
19.  SUght 

Aug.  25.  Narrow  zone  fir.  s.  to  w. 

29. 

Sept  26.  SUght 

27.  SUght. 
Oct  27. 

Nov.    7.  Slight 

8.  Greater  than  7th. 

13.  Great  and  vmriegatfed. 

1737.  Mch.  7.  SUght 
18. 

Aug.  9. 

10.  Very  gr't :  corona :  fiery. 

11.  do.         do.       de. 

12.  SUght 
Nov.    1. 

7. 

Dec.    1.  Great.    Uncertain. 

1738.  Jan.  14.  Great 
Apt  5.  SUght 
Oct  21. 

24. 
25. 
27. 

1739.  Feb.  23.  Great. 
Mch.    1.  Great 

16.  Great:  corona:  fiery. 
80.  Great:  corona. 

Apt  20.  Great:  fiery. 


♦  The  description  of  this  case  would  apply  very  well  to  the  display  of  July  !, 
1837  as  seen  here.  "  Permagnum  observavi  Lumen  Boreale,  cujus  Radii  lucidi 
at  non  colorati,  vibranles,  lerminari  videbaniur  in  corusc&nle  quasi  Umbella, 
paulo  ultra  Zenith."    Vol.  i.  p.  12. 
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■      17».  Sept.  It. 

1748.  Mch.    8. 

Very  great 

:                           18. 

Apl.    1. 

Slight 

1740.  Mch*.  12. 

Great 

June  28. 

Slight. 

18. 

Slight 

1744.  Mch.  22. 

Brilliant. 

t                             14. 

Dec.  14. 

I                   May  27. 

24. 

i        1741.  Mch.  6. 

1745.   Feb.    9. 

Great, 

I                               9. 

Slight 

and  a  alighl 

one  in  Feb.  without  date 

21. 

1746.  Feb.    9. 

i                  Jane  29.* 

27. 

[                    July  12. 

Very  great 

Mch.  14. 

t                  Sept.  21. 

Great. 

Oct   7. 

1                             27. 

Dec.  28. 

t         1742.  Feb.  20. 

1747.    Jan.    2. 

Slight. 

Mch.    5. 

Slight 

Mch.  22. 

6. 

Narrow  zone 

from  If. 

E. 

Nov.  21. 

Great 

15. 

Very  great. 

[to  8 

W. 

Dec.    6. 

Very  great :  fiery. 

^«- 

1748.    Jan.  22. 

Slight. 

24. 

Aug.  28. 

Very  great:  fiery. 

1743.   Jan.  12. 

Great. 

Dec.   4. 

Great. 

From  the  above  register,  it  appears  that  some  of  the  most  bril- 
liaot  displays  of  the  Aurora  Borealis  witnessed  diiriog  the  period  of 
record,  occurred  in  June,  July  and  August. 

Dr.  Henry  Gibbons,  in  a  valuable  essay  on  the  Aurora  Borealis, 
contained  in  *^Tbe  Advocate  of  Science  and  Annak  of  Nat.  Hist." 
8vo.  Philad.  1834,  Vol.  i.  p.  2L-25,  gives  a  tabular  view  of  all  the 
Aurors  witnessed  by  him  at  Wilmington,  Delaware,  from  Aug.  528, 
1827,  to  the  end  of  December,  1833,  together  with  the  roeteoro* 
logical  circumstances  of  each  occurrence.  This  record  plainly  con- 
tradicts the  prevailing  opinion  stated  in  the  former  part  of  this  pa- 
per. The  following  are  the  dates  of  each  instance :  1827.  Aug. 
28 ;  Sept.  8,  9,  25 ;  Nov.  9, 18.— 1828.  Jan.  18 ;  Sept.  26, 27.— 
1829.  Jan.  28;  March  18;  Dec.  19.— 1830.  May  6, 14, 15;  June 
10,  11  ;  July  14;  Aug.  15,  20;  Sept.  12,  15,  16,  17;  Oct.  9; 
Dec.  11, 12.— 1831.  Jan.  6, 7  ;  Feb.  6 ;  March  8 ;  April  20 ;  May 
8 ;  June  10 ;  July  4,  5,  10,  31 ;  Oct.  29.— 1832.  Jan.  22;  March 
27;  Aug.  22, 23;  Sept.  30;  Nov.  14.— 1833.  Jan.  2;  March  21; 
May  17;  June  17;  July  10;  Oct.  13;  Dec.  15. 

The  Aurora  has  been  abundant  during  the  recent  summer.  It 
was  observed  here  three  times  in  June,  seven  in  July,  and  six  hi 
August.  There  were  fourteen  evenings  in  June,  seven  in  July,  and 
ten  in  August,  in  which  the  sky  was  overcast,  so  that  no  Aurora 
could  have  been  seen. 

*  This  case  is  uocertain.  "  Arcus  nempe  igneus  lucidus  valde  ab  horizoate 
prqpe  S.  £.  ad  grados  saltern  90  projectus." 
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A  display  of  the  Aurora  Borealis  is  often  a  very  exteimve  pl»> 
nomenon.  That  of  February  18,  1837,  wbicb  was  seen  bb  wmj 
parts  of  Europe,  was  also  noticed  here.*  Prof.  Cbristie,  in  bis  ok- 
moir  above  cited,  mentions  its  occurrence  in  England  this  jcff, 
May  19,  June  24,  July  1,  2,  7,  and  August  25.  At  this  place,  ■ 
the  night  of  May  19,  the  sky  was  entirely  overcast,  and  raia  ve 
falling :  observation  on  the  Aurora  was  of  course  impossible.  Oa 
the  24th  of  June,  there  was  an  unusual  display  here  and  in  Ve^ 
mont.  On  the  1st  of  July,  the  exhibition  was  very  grand,  ad 
nearly  equal  to  any  ever  witnessed  in  this  region.f  A  sli*bt  ap- 
pearance of  it  was  seen  on  the  2d.  The  evening  of  the  7th  vs 
mostly  overcast,  and  the  moon  was  shining.  No  Aurora  was  ik- 
tected,  and  none,  unless  uncommonly  brilliant,  could  have  bea 
seen.  On  the  25th  of  August  there  was  here  a  moderate  dis{daj; 
at  Castleton,  (Vermont)  a  corona  wi(s  formed,  and  the  whole  ex^ 
bition  was  one  of  great  brilliancy  and  beauty. 

It  is  greatly  to  be  desired  that  careful  contemporaneous  obsem- 
tions  on  the  Aurora  Borealis  should  be  made  by  persons  staOODcd  « 
many  different  and  distant  places.  Within  the  last  two  baaM 
years,  a  vast  multitude  of  isolated  accounts  have  been  recordol, 
most  of  which  are  of  comparatively  little  value  to  science.  A  touk 
part  of  the  labor  which  they  have  cost,  had  it  been  spent  ia  vd 
concerted  contemporaneous  observations  in  different  parts  of  tk 
world,  would  long  ere  this  have  contributed  important  daU  for  a«l- 
isiactory  theory.  The  most  probable  opinion  is,  that  the  Aurofaiia 
aome  way  a  result  of  magneto-electric  action,  but  the  laws  which 
govern  its  capricious  appearances  have  thus  far  eluded  all  inraii- 
gation. 

No  facts  have  to  my  knowledge  hitherto  been  published  wUck 
throw  any  light  on  the  question,  whether -during  an  appearance  of 
the  Aurora  in  the  United  States,  attended  by  a  disturbaoce  of  tbe 
needle,  a  correspondent  magnetic  disturbance  and  auroral  appev- 
ance  can  be  detected  at  about  the  same  distance  from  the  conei- 
ponding  magnetic  pole  in  New  Holland.  Is  it  too  much  to  kfe 
that  some  of  the  many  American  ships  which  traverse  the  In&i 
ocean,  where  opportunities  for  making  the  necessary  observatiov 
must  oflen  occur,  will  hereafter  bring  home  the  desired  infbraaiioB? 

New  Haven,  Conn.  Not.  11, 1837. 


♦  See  this  Journal,  vol.  xxxii.  p.  396.  t  See  p.  144  of  this  volume 
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!Vkt.  XIV. — Some  account  of  two  visits  to  the  Mountains  in  Essex 
County f  New  York,  in  the  years  1836  and  1837;  with  a  Sketch 
of  the  Northern  Sources  of  the  Hudson;  by  W.  C.  Redfield. 

Notwithstanding  the  increase  of  population,  and  the  rapid  ex- 
tension of  our  settlements  since  the  peace  of  1783,  there  is  still  found, 
in  the  northern  part  of  the  state  of  New  York,  an  uninhabited  re- 
gion of  considerable  extent^  which  presents  all  the  rugged  charac- 
ters and  picturesque  features  of  a  primeval  wilderness.  This  region 
constitutes  the  most  elevated  portion  of  the  great  triangular  district 
which  is  situated  between  the  line  of  the  St.  Lawrence,  the  Mo- 
hawk, and  Lake  Champlain.  That  portion  of  it  which  claims  our 
notice  in  the  following  sketches,  lies  mainly  within  the  county  of 
Essex,  and  the  contiguous  parts  of  Franklin,  and  comprises  the 
head  waters  of  the  principal  rivers  in  the  northern  division  of  the 
state. 

In  the  summer  of  1836,  the  writer  had  occasion  to  visit  the  new 
settlement  at  Mclntyre,  in  Essex  County,  in  company  with  the  pro- 
prietors of  that  settlement,  and  other  gentlemen  who  had  been  invi- 
ted to  join  the  expedition.  Our  party  consisted  of  the  Hon.  Archi- 
bald Mclntyre  of  Albany,  the  late  Judge  McMartin  of  Broadalbin, 
Montgomery  county,  and  David  Henderson,  Esq.  of  Jersey  City, 
proprietors,  together  with  David  C.  Colden,  Esq.  of  Jersey  City, 
and  Mr.  James  Hall,  assistant  state  geologist  for  the  northern  dis- 
trict. 

First  Journey  to  Essex, 

We  left  Saratoga  on  the  10th  of  August,  and  after  halting  a  day 
at  Lake  George,  reached  Ticonderoga  on  the  12th ;  where  at  1  P.  M. 
we  embarked  on  board  one  of  the  Lake  Champlain  steamboats, 
and  were  landed  soon  after  3  P.  M.,  at  Port  Henry,  two  miles  N. 
W.  from  the  old  fortress  of  Crown  Point.  The  remainder  of  the 
day,  and  part  of  the  14th,  were  spent  in  exploring  the  vicinity,  and 
examining  the  interesting  sections  which  are  here  exhibited  of  the 
juoctiott  of  the  primary  rocks  with  the  transition  series,  near  the 
western  borders  of  the  lake,  and  we  noticed  with  peculiar  inter- 
est the  effect  which  appears  to  have  been  produced  by  the  former 
upon  the  transition  limestone  at  the  line  of  contact ;  the  latter  being 
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here  converted  into  white  masses,  remarkably  crystaline  m  their 
structure,  and  interspersed  with  scales  of  plumbago. 

On  the  evening  of  the  13th  we  were  entertained  with  a  briffiut 
exhibition  of  the  Aurora  Borealis,  which,  between  7  and  8  P.  IL, 
shot  upward  in  rapid  and  luminous  coruscations  from  the  noftben 
half  of  the  horizon,  the  whole  converging  to  a  point  appareotij 
fifteen  degrees  south  of  the  ^lenith.  This  appearance  was  succeed- 
ed by  luminous  vertical  columns  or  pencils  of  the  color,  aitermtelj, 
of  a  pale  red  and  a  peculiar  blue,  which  were  exhibited  in  grot 
beauty. 

On  the  13th  we  left  Port  Henry  on  horseback,  and,  after  a  ride  of 
six  miles,  left  the  cultivated  country  on  the  borders  of  tbe  lake  ai 
entered  the  forest.  The  road  on  which  we  traveled  is  much  used 
for  the  transportation  of  sawed  pine  lumber  from  the  interior,  ttee 
being  in  the  large  township  of  Moriah,  as  we  were  informed,  mm 
than  sixty  saw-mills.  Four  hours  of  rough  traveling  brought  m  to 
Weatherhead's,  at  West  Moriah,  upon  the  Schroon  river,  or  Ent 
Branch  of  the  Hudson,  thirteen  miles  from  Lake  Champlab.  Aq 
old  state  road  from  Warren  County  to  Plattsburgb  passes  through 
this  valley,  along  which  is  established  the  line  of  interior  settlenteals* 
in  this  part  of  the  county.  Our  further  rout  to  the  westward  ms 
upon  a  newer  and  more  imperfect  road,  which  has  been  opened  torn 
this  place  through  the  unsettled  country  in  the  direction  of  tbe  BUmk 
River,  in  Licwis  County.  We  ascended  By  this  road  tbe  woody  d^ 
files  of  the  Schroon  mountain-ridge,  which,  as  seen  from  Weaifaa^ 
head's,  exhibits,  in  its  lofty  and  apparently  continuous  elevatioi% 
little  indications  of  a  practicable  rout.  Having  passed  a  ptenasdj 
unseen  gorge  of  this  chain,  we  continued  our  way  under  a  heavy  m, 
till  we  reached  the  dwelling  of  Israel  Johnson,  who  has  estai£slied 
himself  at  the  outlet  of  a  beautiful  mountain  lake,  called  Ckir 
Pond,  nine  miles  from  Schroon  river.  This  is  the  only  dweKs; 
house  upon  the  new  road. 

To  travel  in  view  of  the  log  fences  and  fallen  trees  of  a  thicUf 
wooded  country,  affords  a  favorable  opportunity  for  observoig  tk 
specific  spiral  direction  which  is  often  found  in  the  woody  fibre  ef 
the  stems  of  forest  trees,  of  various  species.  In  a  large  proporliQi 
of  the  cases  which  vary  from  a  perpendicular  arrangement,  aven- 
ging not  less  than  seven  out  of  eight,  the  spiral  turn  of  tbe  fibres «f 
the  stem  in  ascending  from  the  ground,  is  towards  the  lefi^  or  k 
popular  language,  against  the  sun.     It  is  believed  that  no  cause  hs 
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been  assigned  for  this  by  writers  od  vegetable  physiology.  The 
direction,  in  these  cases,  coincides  with  the  direction  of  rotation  in 
our  great  storms,  as  well  as  with  that  of  the  tornado  which  visited 
New  Brunswick  in  1835  and  other  whirl w'lnds  of  like  character, 
the  traces  of  which  have  been  carefully  examined. 

We  resumed  our  journey  on  the  morning  of  the  15th,  and  at  9 
A.  M.  reached  the  Ek)reas  branch  of  the  Hudson,  eight  miles  from 
Johnson's.  Soon  after  11  A.  M.,  we  arrived  at  the  Main  Northern 
Branch  of  the  Hudson,  a  little  below  its  junction  with  the  outlet  of 
Lake  Sanford.  Another  quarter  of  an  hour  brought  us  to  the  landing 
at  the  outlet  of  the  lake,  nine  miles  from  the  Boreas.  Taking  leave 
of  the  '^  road,"  we  here  entered  a  difficult  path  which  leads  up  the 
western  side  of  the  lake,  and  a  further  progress  of  six  miles  brought 
us  to  the  Iron  Works  and  settlement  at  Mclntyre,  where  a  hospita- 
ble reception  awaited  us. 

Seiikmeni  at  Mclniyre. — Mineral  Character  of  the  Country. 

At  this  settlement,  and  in  its  immediate  vicinity,  are  found  beds 
of  iron  ore  of  great,  if  not  unexampled  extent,  and  of  the  best 
Quality.  These  deposits  have  been  noticed  in  the  first  report  of  the 
state  geologists,  and  have  since  received  from  Professor  Emmons  a 
more  extended  examination.  Lake  Sanford  is  a  beautiful  sheet  of 
water>  of  elongated  and  irregular  form,  and  about  five  miles  in  ex* 
tent.  The  Iron  Works  are  situated  on  the  north  fork  of  the  Hud* 
son,  a  little  below  the  point  where  it  issues  from  Lake  Henderson, 
and  over  a  mile  above  its  entrance  into  Lake  Sanford.  The  fall  of 
the  Stream  between  the  two  lakes  is  about  one  hundred  feet.  Thb 
settlement  is  situated  in  the  upper  plain  of  the  Hudson,  and  at 
the  foot  of  the  principal  mountain  nucleus,  which  rises  between  its 
sources  and  those  of  the  Au  Sable. 

A  remarkable  feature  of  this  mountain  district,  is  the  uniformity 
of  the  mineral  character  of  its  rocks,  which  consist  chiefly  of  the 
dark  colored  and  sometimes  opalescent  feldspar,  known  as  labrado- 
rite,  or  Labrador  feldspar.  Towards  the  exterior  limits  of  the  for- 
roatk)n,  this  material  is  accompanied  with  considerable  portions  of 
green  augite  or  pyroxene,  but  in  the  more  central  portions  of  the 
formation,  this  feldspar  often  constitutes  almost  the  only  ingredient 
of  the  rocks.  It  seems  not  a  little  repugnant  to  our  notions  of  the 
primary  rocks,  to  find  a  region  of  this  extent  which  is  apparently 
destitute  of  mica,  quartZ;  and  hornblende^  and  also^  of  any  traces  of 
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ptratified  gneiss.  This  labradoritic  formitioa  commeiiees  si  ifae 
valley  of  the  Schrooo  river,  and  extends  westerly  into  tbe  cmatm 
of  Hamilton  and  Franklin,  to  a  limit  which  is  at  present  udIebovi. 
Jt9  northern  limit  appears  to  be  at  the  plains  which  lie  between  tk 
upper  waters  of  the  Au  Sable  and  Lake  Placid,  and  its  aoiitliCB 
boundary  which  extends  as  far  as  Schroon,  has  not  been  weB  de 
fined.  It  appears  probable  that  it  comprises  an  area  of  six  or  cigk 
hundred  square  miles,  including  most  of  the  principal 
masses  in  this  part  of  the  state.  So  far  as  b  known  to  tbe ' 
no  foreign  rocks  or  boulders  of  any  size  or  description  are  fboBd  s 
this  region,  if  we  are  not  to  except  as  such,  the  fragments  of  iat 
dykes^  chiefly  of  trap,  by  which  this  rock  is  frequently  iotenectei 
The  surface  of  the  rock  where  it  has  been  long  exposed  to  ihe 
weather,  has  commonly  a  whitened  appearance,  owing  to  its  ( 
nal  decomposition.  Blocks  and  boulders  of  this  rock  are  \ 
over  the  country  in  a  southerly  and  westerly  direction,  as  far  as  tk 
southern  boundary  of  the  state,  as  appears  from  the  Report  rf  P»- 
fessor  Emmons*  and  other  observations,  and  they  are  often  kxige^oc 
the  northern  declivity  of  hills,  high  above  the  general  level  of  ibe 
country.  The  most  eastern  of  these  transported  boulders  knon 
to  the  writer,  is  one  of  about  one  hundred  tons  weight,  at  Cocksatb^ 
on  the  Hudson,  one  hundred  and  thirty  miles  south  from  the  Ua- 
doritic  mountains.  This  block  is  found  on  a  hill,  three  hundred  te 
above  the  river,  and  one  hundred  and  fifty  feet  above  tbe  gaasi 
level  of  the  adjacent  country. 

First  Expedition  to  the  Mountains, — Encampment. 

It  has  been  noticed  that  the  north  branch  of  the  Hudson,  als 
its  exit  from  Lake  Sanford,  joins  the  main  branch  of  tbe  mV) 
about  seven  miles  below  the  settlement  at  Mclntyre.  Hafiig 
prepared  for  an  exploration  up  the  latter  stream,  we  left  Ikk- 
tyre  on  the  17th  of  July,  with  three  assistants,  and  tbe  bcco- 
sary  equipage  for  encampment.  Leaving  the  north  hmncb,  vt 
proceeded  through  the  woods  in  a  southeasterly  directioo,  pasBg 
two  small  lakes,  till,  at  the  distance  of  three  or  four  miles  faa 
the  settlement,  we  reached  the  southern  point  of  one  of  tbe  moii- 
tains,  and  assuming  here  a  more  easterly  course,  we  came,  abort 
noon,  to  the  main  branch  of  the  river.      Traces  of  wolves  lii 

♦  Geological  Report,  p.  110. 


Digitized  by  VjOOQIC 


Etpbring  Tisiis  to  the  Shurces  of  the  Huiam.         806 

deer  were  frequently  seen,  and  we  discovered  also  the  recent 
tracks  of  a  nioose  deer  or  the  American  elk.  We  bad  also  noti- 
ced on  the  16th,  at  the  inlet  of  Lake  Sanford,  the  fresh  and  yet 
uodried  footsteps  of  a  panther,  which  apparently  had  just  crossed 
the  inlet. 

The  beaches  of  the  river,  on  which,  by  means  of  frequent  ford- 
ing, we  now  traveled,  are  composed  of  rolled  masses  of  the  lahra- 
doritic  rock,  and  small  opalescent  specimens  not  unfrequently  show** 
ed  their  beautiAil  colors  in  the  bed  of  the  stream.  As  we  approached 
the  entrance  of  the  mountains,  the  ascent  of  the  stream  sensibly  in- 
creased, and  about  4  P.  M.,  preparations  were  commenced  for  our 
encampment.  A  comfortable  hut,  of  poles  and  spruce  bark,  was 
soon  constructed  by  the  exertions  of  our  dexterQus  woodsmen.  The 
camp-fire  being  placed  on  the  open  side,  the  party  sleep  with  their 
beads  in  the  opposite  direction,  under  the  lower  part  of  the  roof. 

On  the  morning  of  the  18th  we  resumed  the  ascent  of  the  stream 
by  its  bed,  in  full  view  of  two  mountains,  from  between  which  the 
stream  emerges.  About  two  miles  from  our  camp,  we  entered  the 
more  precipitous  part  of  the  gorge  through  which  the  river  descends. 
Our  advance  here  became  more  difficult  and  somewhat  dangerous. 
After  ascending  falls  and  rapids,  seemingly  innumerable,  we  came 
about  noon  to  an  imposing  cascade,  closely  pent  between  two  steep 
mountains,  and  falling  about  eighty  feet  into  a  deep  chasm,  the  walls 
of  which  are  as  precipitous  as  those  of  Niagara,  and  more  secluded. 
With  difficulty  we  emerged  from  this  gulf,  and  continued  our  up- 
ward course  over  obstacles  similar  to  the  preceding,  till  half  past 
S  P.  M.,  when  we  reached  the  head  of  this  terrific  ravine.  From 
a  ledge  of  rock  which  here  crosses  and  obstructs  the  stream,  the  river 
continues,  on  a  level  which  may  be  called  the  Upper  Still  Water,  for 
more  than  a  mile  in  a  westerly  and  northwesterly  direction,  but  con- 
tinues pent  in  the  bottom  of  a  deep  mountain  gorge  or  valley,  with 
scarce  any  visible  current.  To  this  point  the  river  had  been  ex- 
plored by  the  proprietors  on  a  former  occasion. 

Lake  Colden. — Mountain  Peaks. 

Emerging  from  this  valley,  we  found  the  river  to  have  a  meander- 
ing course  of  another  mile,  in  a  northwesterly  and  northerly  direc- 
tion, with  a  moderate  current,  until  it  forks  into  two  unequal  branches. 
Leaving  the  main  branch  which  here  descends  from  the  east,  we  fol- 
lowed the  northern  tributary  to  the  distance  of  two  hundred  yards 


Digitized  by  VjOOQIC 


806         Exploring  Visiii  to  the  Sonrea  of  iktHnidion. 

from  the  forks,  where  it  proved  to  be  the  outlet  of  a  beautiful  lake, 
of  about  a  mile  io  extent.  This  lake,  to  which  our  party  afterwards 
gave  the  name  of  Lake  Golden,  is  situated  between  two  moantain 
peaks  which  rise  in  lofty  grandeur  on  either  band.  We  made  our 
second  camp  at  the  outlet  of  this  lake,  and  in  fiill  view  of  its  inter- 
esting scenery. 

Previous  to  reaching  the  outlet,  we  had  noticed  on  the  margin  of 
the  river,  fresh  tracks  of  the  wolf  and  also  of  the  deer,  both  appa- 
rently made  at  the  fullest  speed,  and  on  turning  a  point  we  came 
upon  the  warm  and  mangled  remains  of  a  fine  deer,  which  had  fallen 
a  sacrifice  to  the  wolves ;  the  latter  having  been  driven  from  tbeir 
savage  repast  by  our  unwelcome  approach.  There  appeared  to 
have  been  two  of  the  aggressive  party,  one  of  which,  by  lying  in 
wait,  had  probably  intercepted  the  deer  in  his  course  to  the  lake, 
and  they  had  nearly  devoured  their  victim  in  apparently  a  short 
space  of  time. 

The  great  ascent  which  we  had  made  from  our  first  encampment, 
and  the  apparent  altitude  of  the  mountain  peaks  before  us,  together 
with  the  naked  condition  of  their  summits,  rendered  it  obvious  that 
the  elevation  of  this  mountain  group  had  been  greatly  underrated ; 
and  we  were  led  to  regret  our  want  of  means  for  a  barometrical  meas- 
urement. The  height  of  our  present  encampment  above  Lake  San- 
fbrd  was  estimated  to  be  from  ten  to  twelve  hundred  feet,  and  the 
height  of  Lake  Golden,  above  tide,  at  from  one  thousand  eight  hun- 
dred, to  two  thousand  feet,  the  elevation  of  Lake  Sanford  being 
assumed  from  such  information  as  we  could  obtain,  to  be  about  eight 
btindred  feet.  The  elevation  of  the  peaks  on  either  side  of  Lake 
Golden,  were  estimated  from  two  thousand,  to  two  thousand  five 
hundred  feet  above  the  lake.  These  conclusions  were  entered  in 
our  notes,  and  are  since  proved  to  have  been  tolerably  correct,  ex- 
cept as  they  were  founded  on  the  supposed  elevation  of  Lake  San-> 
ford,  which  had  been  very  much  underrated. 

August  19th.  The  rain  had  fallen  heavily  during  the  night,  and 
the  weather  was  still  such  as  to  preclude  the  advance  of  the  party. 
But  the  ardor  of  individuals  was  hardly  to  be  restrained  by  the 
storm;  and  during  the  forenoon,  Mr.  Henderson,  with  John  Che- 
ney, our  huntsman,  made  the  circuit  of  Lake  Golden,  having  in 
their  course  beaten  up  the  quarters  of  a  family  of  panthers,  to 
the  great  discomfiture  of  Cheney's  valorous  dog.  At  noon,  the 
weather  being  more  favorable,  Messrs.  Mclntyre,  McMartio  and 
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Hall,  went  up  the  border  of  the  lake  to  examine  the  valley  which 
extends  beyend  it  in  a  N.  N.  E.  and  N.  E.  direction,  while  the 
writer,  with  Mr.  Henderson,  resunied  the  ascent  of  the  main  stream 
of  the  Hudson.  Notwithstanding  the  wet,  and  the  swollen  state  of 
the  stream,  we  succeeded  in  ascending  more  than  two  miles  in  a 
southeasterly  and  southerly  direction,  over  a  constant  succession  of 
falls  and  rapids  of  an  interesting  character.  In  one  instance,  the 
river  has  assumed  the  bed  of  a  displaced  trap  dyke,  by  which  the 
rock  has  been  intersected,  thus  forming  a  chasm  or  sluice  of  great 
depth,  with  perpendicular  walls,  into  which  the  river  is  precipitated 
in  a  cascade  of  fifty  feet. 

Before  returning  to  camp,  the  writer  ascended  a  neighboring  ridge 
for  the  purpose  of  obtaining  a  view  of  the  remarkably  elevated  val- 
ley from  which  the  Hudson  here  issues.  From  this  point  a  moun- 
tain peak  was  discovered,  which  obviously  exceeds  in  elevation  the 
peaks  which  had  hitherto  engaged  our  attention.  Having  taken  the 
compass  bearing  of  this  peak,  further  progress  was  relinquished,  in 
hope  of  resuming  the  exploration  of  this  unknown  region  on  the 
morrow. 

Avalanche  Lake. — Return  to  the  Settlement. 

On  returning  to  our  camp,  we  met  the  portion  of  our  party  which 
bad  penetrated  the  valley  north  of  the  lake,  and  who  had  there  dis- 
covered another  lake  of  nearly  equal  extent,  which  discharges  by 
an  outlet  that  falls  into  Lake  Golden.  On  the  two  sides  of  this  lake, 
the  mountains  rise  so  precipitously  as  to  preclude  any  passage  through 
the  gorge,  except  by  water.  The  scenery  was  described  as  very  im- 
posing, and  some  fine  specimens  of  the  opalescent  rock  were  brought 
from  this  locality.  Immense  slides  or  avalanches  had  been  precip* 
iuted  into  this  lake  from  the  steep  face  of  the  mountain,  which  in- 
duced the  party  to  bestow  upon  it  the  name  of  Avalanche  Lake* 

Another  night  was  passed  at  this  camp,  and  the  morning  of  the 
30th  opened  with  thick  mists  and  rain,  by  which  our  progress  was 
further  delayed.  It  was  at  last  determined,  in  view  of  the  bad  sute 
of  the  weather  and  our  short  stock  of  provisions,  to  abandon  any  fur- 
ther exploration  at  this  time,  and  to  return  to  the  settlement.  Re- 
tracing our  steps  nearly  to  the  head  of  the  Still  Water,  we  then  took 
a  westeriy  course  through  a  level  and  swampy  tract,  which  soon 
brought  us  to  the  head  waters  of  a  stream  which  descends  nearly 
in  a  direct  course  to  the  outlet  of  Lake  Henderson.    The  distance 
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from  our  camp  at  Lake  Golden  to  Mclntyre,  by  thia  rout,  probtUy 
does  DQt  exceed  six  miles.  CoDtiauiag  our  course,  we  reached  the 
settlement  without  serious  accident^  but  with  an  increased  relish  ibr 
the  comforts  of  civilization. 

This  part  of  the  state  was  surveyed  into  large  tracts,  or  townships, 
by  the  colonial  government,  as  early  as  1772,  and  fmes  and  comen 
of  that  date,  as  marked  upon  the  trees  of  the  forest,  are  now  dis- 
tinctly legible.  But  the  topography  of  the  mountains  and  streams 
in  the  upper  country,  appears  not  to  have  been  properly  noted,  if  at 
all  examined,  and  in  our  best  maps,  has  either  been  omitted  or  rep- 
resented erroneously.  Traces  have  been  discovered  near  Mclntyre 
of  a  rout,  which  the  natives  sometimes  pursued  through  this  moun- 
tain region,  by  way  of  Lakes  Sanford  and  Henderson,  and  thence  to 
the  Preston  Ponds  and  the  head  waters  of  the  Racket.  But  these 
savages  had  no  inducement  to  make  the  laborious  ascent  of  sterile 
mountain  peaks,  which  they  held  in  superstitious  dread,  or  to  explore 
the  hidden  sources  of  the  rivers  which  they  send  forth.  Even  the 
more  hardy  huntsman  of  later  times,  who,  when  trapping  for  north- 
em  furs,  has  marked  his  path  into  the  recesses  of  these  elevated  for- 
ests, has  left  no  traces  of  his  axe  higher  than  the  borders  of  Lake 
Golden,  where  some  few  marks  of  this  description  may  be  perceived. 
All  here  seems  abandoned  to  solitude ;  and  even  the  streams  and 
lakes  of  this  upper  region  are  destitute  of  the  trout,  which  are  found 
so  abundant  below  the  cataracts  of  the  mountains. 

Whiteface  Mountain. — 2%e  Notch. 

At  a  later  period  of  the  year.  Professor  Eknmons,  in  the  execu- 
tion of  his  geological  survey,  and  accompanied  by  Mr.  Hall,  his  as- 
sistant, ascended  the  Wbite&ce  Mountain,  a  solitary  peak  of  difier- 
ent  formation,  which  rises  in  the  north  part  of  the  county.  From 
this  point,  Prof.  E.  distinctly  recognized  as  the  highest  of  the  group, 
the  peak  on  which  the  writer's  attention  had  been  fastened  at  the 
termination  of  our  ascent  of  the  Hudson,  and  which  he  describes  as 
situated  about  sixteen  miles  south  of  Whiteface.  Prof.  E.  tlien  pro- 
ceeded southward  through  the  remarkable  Notch,  or  pass,  which  b 
described  in  his  Report,  and  which  is  situated  about  five  miles  north 
from  Mclntyre.  The  Wallface  mountain,  which  forms  the  west 
side  of  the  pass,  was  ascended  by  him  on  this  occasion,  and  the 
height  of  its  perpendicular  part  was  ascertained  to  be  about  twelve 
hundred  feet,  as  may  be  seen  by  reference  to  the  geological  Report 
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which  was  puUished  id  February  last,  by  order  of  the  legislature* 
It  appears  by  the  barometrical  observations  made  by  Prof.  Emrooos, 
that  die  elevation  of  the  table  land  which  constitutes  the  base  of 
these  mountains  at  Mclntyre,  is  much  greater  than  we  had  been 
led  to  suppose. 

Second  Journey  to  Essex  County. 

The  interest  excited  in  our  party  by  the  short  exploratioQ 
which  has  been  described,  was  not  likely  to  fail  till  its  objects 
were  more  fully  accomplished.  Another  vbit  to  this  alpine  re- 
gion was  accordingly  made  in  the  summer  of  the  present  year. 
Our  party  on  this  occasion  consisted  of  Messrs.  Mclntyre,  Hender- 
son and  Hall,  (the  latter  at  this  time  geologist  of  the  western  dis- 
trict of  the  state,)  together  with  Prof.  Torrey,  Prof.  Emmons, 
Messrs.  Ingham  and  Strong  of  New  York,  Miller  of  Princeton,  and 
Emmons,  Jr.  of  Williamstown. 

We  left  Albany  on  the  ^th  of  July,  and  took  steamboat  at 
Whitehall  on  the  29th.  At  the  latter  place  an  opportunity  was  af- 
forded us  to  ascend  the  eminence  known  as  Skeenes'  mountain, 
which  rises  about  five  hundred  feet  above  the  lake.  Passing  the 
interesting  ruins  of  Ticonderoga  and  the  less  imposing  military 
works  of  Crown  Point,  we  again  landed  at  Port  Henry  and  pro- 
ceeded to  the  pleasant  village  of  East  Moriah,  situated  upon  the 
high  ground,  three  and  a  half  miles  west  of  the  lake.  This  village 
is  elevated  near  eight  hundred  feet  above  the  lake,  and  commands  a 
fine  view  of  the  western  slope  of  Vermont,  terminating  with  the  ex- 
tended and  beautiful  outline  of  the  Green  Mountains. 

We  left  East  Moriah  on  the  31st,  and  our  first  day's  ride  brought 
us  to  Johnson's  at  Clear  Pond.  The  position  of  the  High  Peak  of 
Essex  was  known  to  be  but  a  few  miles  distant,  and  Johnson  informed 
us  that  the  snow  remained  on  a  peak  which  is  visible  from  near  his 
residence,  till  the  17th  of  July  of  the  present  year.  We  obtained  a 
fine  view  of  thb  peak  the  next  morning,  bearing  from  Johnson's, 
N.  3(F  West,  by  compass,  a  position  which  corresponded  to  the 
previous  observations ;  the  variation  in  this  quarter  being  somewhere 
between  8^  and  9^  West. 

Descending  an  abrupt  declivity  from  Johnson's,  we  arrive  at  a 
large  stream  which  issues  from  a'  small  lake  farther  up  the  country, 
and  receiving  here  the  outlet  of  Clear  Pond,  discharges  itself  into 
the  Schroon  river.     The  upper  portions  of  these  streams  and  the 
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lakes  from  which  they  issue,  as  well  as  the  upper  course  of  the  Bo- 
reas aud  its  mountain  lakes,  are  not  found  on  our  maps.  Fran  tk 
stream  last  mentioned,  the  road  ascends  the  Boreas  ridge  or  iBOOi- 
tain  chain  hy  a  favorable  pass,  the  summit  of  which  b  attained  dboa 
four  miles  from  Johnson's.  Between  the  Boreas  and  the  ni 
branch  of  the  Hudson,  we  encounter  a  subordinate  extension  of  die 
mountain  group  which  separates  the  sources  of  the  two  strevs^ 
through  the  passes  of  which  ridge  the  road  is  carried  by  a  circaiica 
and  uneven  route. 

We  reached  the  outlet  of  Lake  Sanford  about  nooo  on  tbe  ]< 
of  August,  and  found  two  small  boats  awaiting  our  arrival.  Hif- 
ing  embarked  we  were  able  fully  to  enjoy  the  beauty  and  gia- 
deur  of  the  lake  and  mountain  scenery  which  is  here  presentti 
all  such  views  being,  as  is  well  known,  precluded  by  the  USap 
while  traveling  in  the  forests.  The  echoes  which  are  obtained  it  t 
point  on  the  upper  portion  of  this  lake,  are  very  remaricaUe  tatibtk 
strength  and  distinctness.  The  trout  are  plentiful  in  this  lake,  a 
i^ell  as  in  lake  Henderson  and  all  the  neighboring  lakes  ai 
streams.  We  arrived  at  Mclntyre  about  4  P.  M.,  and  the  reonca 
of  the  settlement  were  placed  in  requisition  by  tbe  bospintk 
proprietors,  for  our  expedition  to  tbe  source  of  the  Hudson. 

Baromeirical  Observaiions  on  ihe  Rout» 

The  following  table  shows  the  observations  made  with  tbe  barooe- 
ter  at  difierent  poiirts  on  our  rout,  and  the  elevation  above  tide  vt- 
ter  as  deduced  from  these  observations  and  others  made  on  theoDe 
days  at  Albany,  by  Matthiew  Henry  Webster,  Esq.  No  detacM 
thermometer  was  used,  the  general  exposure  of  the  attached  tk^ 
mometers  to  the  open  air  being  such  as  to  indicate  the  tempentoif 
of  the  air,  at  both  the  upper  and  lower  stations,  with  tolerable  aoci- 
racy.  In  the  observations  with  the  mountain  barometer  a  comc- 
tion  is  here  made  for  variation  in  the  cistern,  equal  to  one  fiftiefh  J 
the  depression  which  was  found  below  tbe  zero  adjustment  at  tbotf 
inches. 

It  is  proper  also  to  state,  that  the  two  mountain  barometen  wait 
use  of,  continued  in  perfectly  good  order  during  our  tour,  and  agred 
well  with  each  other  in  their  zero  adjustment,  which  is  such  as  vl 
give  a  mean  annual  height  of  full  thirty  inches  at  the  sea  levd; 
but,  like  other  barometers  which  have  leather  bottomed  cisterns,  se 
liable  to  be  somewhat  affected  by  damp  and  warm  weather  wte^ 
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in  tbe  field,  aod  it  is  possible  that  this  hygrometric  depressioD  may 
have  slightly  aSecied  some  of  the  observations  which  here  fdlow. 
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Lake  Champlain  is  about  ninetj  feet  aboye  tide  water. 

It  appears  from  the  above  that  the  two  principal  depressions  in 
the  section  of  country  over  which  this  road  passes,  west  of  the 
Schroon  valley,  is  in  one  case  two  thousand  and  in  the  other  eigh- 
teen hundred  feet  in  elevation. 

Second  Expedition  to  the  Mountains. 

We  left  the  settlement  on  the  dd  of  August,  with  five  woodsmeo 
as  assistants,  to  take  forward  our  provisions  and  other  necessaries^ 
and  commenced  our  ascent  to  the  higher  region  in  a  northeasterly 
direction,  by  the  rout  on  which  we  returned  last  year.  We  reached 
our  old  camp  at  Lake  Golden  at  5  P.  M.  where  we  prepared  our 
quarters  for  the  night.  The  mountain  peak  which  rises  on  the  east- 
em  side  of  this  lake  and  separates  it  from  the  upper  valley  of  the 
main  stream  of  the  Hudson,  has  received  the  name  of  Mount  Mc- 
Martin,  in  honor  of  one  now  deceased,  who  led  the  party  of  last 
year,  and  whose  spirit  of  enterprise  and  persevering  labors  contrib- 
uted to  establishing  the  settlement  at  the  great  Ore  Beds,  as  well 
as  other  improvements  advantageous  to  this  section  of  the  state. 


*  Foar  hundred  and  ninety  eight  feet  abo^e  Lake  Champlain. 

t  Seven  hundred  and  ninety  feet  above  do. 

t  Mean  of  the  two  setts  of  observations  two  thousand  feet^  nearly. 
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On  the  4th  we  once  more  resumed  the  ascent  of  the  main  stieas, 
proceeding  first  in  an  easteriy  direction,  and  then  to  the  aoutbeiR 
and  south,  over  falls  and  rapids,  till  we  arrived  at  the  bead  of 
the  Great  Dyke  Falls.  Calcedony  was  found  by  Prof.  Fmanw 
near  the  foot  of  these  ialls.  Continuing  our  course  on  a  more  gni- 
ual  rise,  we  soon  entered  upon  unexplored  ground,  and  about  thm 
miles  from  camp,  arrived  at  the  South  Elbow,  where  the  bed  d 
the  main  stream  changes  to  a  northeasterly  directioa,  at  the  pdit 
where  it  receives  a  tributary  which  enters  from  soutb-soatbwet 
Following  the  former  course,  we  had  now  fairly  entered  the  Hfk 
Valley  which  separates  Mount  McMartin  from  the  High  Peak  m 
the  southeast,  but  so  deeply  enveloped  were  we  in  the  deep  giovtk 
of  forest,  that  no  sight  of  the  peaks  could  be  obtained.  Aboot  i 
mile  from  the  South  Elbow  we  found  another  tributary  entenB^ 
from  sout&sodtheast,  apparently  from  a  oKMiotain  ravine  wUd 
borders  the  High  Peak  on  the  west.  Some  beautifully  opalesool 
specimens  of  the  Labradorite  were  found  in  the  bed  of  this  streta* 

Bigh  Valley  of  the  Hudson. 

Another  mile  of  our  course  brought  us  to  a  smaller  tributary  fiw 
the  north,  which  from  the  alluvial  character  of  the  land  wn'm 
entrance  is  called  the  High  Meadow  fork.  This  portioo  of  oer 
rout  is  in  the  center  of  this  mountain  valley,  and  has  the  extracii- 
nary  elevation  of  three  thousand  and  seven  hundred  leet  above  uk* 
We  continued  the  same  general  course  for  another  mile,  with  m 
rout  frequently  crossed  by  small  falls  and  cascades,  when  we  emefg* 
ed  from  the  broader  part  of  the  valley  and  our  course  now  bectat 
east-southeast  and  southeast,  with  a  steeper  ascent  and  higfaa  tad 
more  frequent  falls  in  the  stream.  The  declivity  of  the  rooumaii 
which  incloses  the  valley  on  the  north  and  that  of  the  great  peik, 
here  approximate  closely  to  each  other,  and  the  valley 
more  neariy  the  character  of  a  ravine  or  pass  between  two 
tains,  with  an  increasing  ascent,  and  maintains  its  course  lor  two  or 
three  miles,  to  the  summit  of  the  pass.  Having  accomplished  moR 
than  half  the  ascent  of  this  pass  we  made  our  camp  for  the  ni{h, 
which  threatened  to  be  uncommonly  cold  and  caused  our  axeoKi 
to  place  in  requisition  some  venerable  specimens  of  the  white  VtA 
which  surrounded  our  encampment, 
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Phenomena  of  Mountain  Slides. 

A  portion  of  the  deep  and  narrow  valley  in  which  we  were  now 
encamped,  is  occupied  by  a  longitudinal  ridge  consisting  of  boulders 
and  other  debris,  the  materials,  evidently,  of  a  tremendous  slide  or 
avalanche,  which  at  some  unknown  period  has  descended  from  the 
mountain ;  the  momentum  of  the  mass  in  its  descent  having  accu- 
mulated and  pushed  forward  the  ridge,  after  the  manner  of  the  late 
slide  at  Troy,  beyond  the  center  of  the  valley  or  gorge  into  which  it 
is  discharged.  It  appears  indeed  that  the  local  configuration  of  sur- 
fiice  in  these  mountain  valleys,  except  where  the  rock  is  in  place, 
ought  to  be  ascribed  chiefly  to  such  causes.  It  seems  apparent, 
also,  that  the  Hudson,  at  the  termination  of  its  descent  from  the 
High  Valley,  once  discharged  itself  into  Lake  Golden,  the  latter  ex- 
tending southward  at  that  period  to  the  outlet  of  the  Still  Water, 
which  has  been  noticed  in  our  account  of  the  former  exploration. 
This  portion  of  the  ancient  bed  of  the  lake  has  not  only  been  filled 
end  the  bed  of  the  stream  as  well  as  the  remaining  surface  of  the 
lake,  raised  above  the  former  level,  but  a  portion  of  the  finer  debris 
brought  down  by  the  main  stream,  has  flowed  northwardly  into  the 
present  lake  and  filled  all  its  southern  portions  with  a  solid  and  ex- 
tensive shoal,  which  is  now  fordable  at  a  low  stage  of  the  water. 
The  fall  of  heavy  slides  from  the  mountains  appears  also  to  have 
separated  Avalanche  Lake  from  Lake  Golden,  of  which  it  once  form- 
ed a  part,  and  so  vast  is  the  deposit  from  these  slides  as  to  have  rais- 
ed the  former  lake  about  eighty  feet  above  the  surface  of  the  latter. 
In  cases  where  these  slides  have  been  extensive,  and  rapid  in  their 
descent,  large  hillocks  or  protuberances  are  formed  in  the  valleys ; 
and  the  denudation  from  above,  together  with  the  accumulation  be- 
low, tends  gradually  to  diminish  the  extent  and  frequency  of  their 
occurrence.  But  the  slides  still  recur,  and  their  pathway  may  often 
be  perceived  in  the  glitter  of  the  naked  rock,  which  is  laid  bare  in 
their  course  from  the  summit  of  the  mountain  towards  its  base,  and 
these  traces  constitute  one  of  the  most  striking  features  in  the  moun- 
tain scenery  of  this  region. 

Main  Source  of  the  Hudson. — Fall  of  the  Au  Sable. 

On  the  morning  of  the  fifth  we  found  that  ice  had  formed  in  ex- 
posed situations.  At  an  early  hour  we  resumed  our  ascending  course 
to  the  southeast,  the  stream  rapidly  diminishing  and  at  length  becom- 
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ing  partially  concealed  under  the  grass-covered  boukiers.  At  8.40 
A.  M.  we  arrived  at  the  head  of  the  stream  oo  the  sammit  of  this 
elevated  pass,  which  here  forms  a  beautiful  and  open  mountain  mead- 
oW|  with  the  ridges  of  the  two  adjacent  mountains  rising  in  an  eaqr 
dope  from  its  sides.  From  this  little  meadow,  which  lies  within 
the  present  limits  of  the  town  of  Keene,  the  main  brancb  of  the 
Hudson  and  a  fork,  of  the  east  branch  of  the  Au  Sable  commence 
their  descending  course  in  opposite  directions,  for  diflferent  and  &r  dis- 
tant points  of  the  Atlantic  ocean.  The  elevation  of  thb  spot  proves 
bj  our  observations  to  be  more  than  four  thousand  seven  hundred 
feet  above  tide'water ;  being  more  than  nine  hundred  feet  above  the 
highest  point  of  the  Catskill  mountains,  which  have  so  long  been 
considered  the  highest  mountains  in  this  state. 

The  descent  of  the  Au  Sable  from  thb  point  is  most  remarkaUe. 
In  its  comparative  course  to  Lake  Cbamplain,  which  probably  does 
not  exceed  forty  miles,  its  fall  b  more  than  four  thousand  six  bun* 
dred  feet !  This,  according  to  our  present  knowledge,  b  more  than 
twice  the  entire  descent  of  the  Mississippi  proper,  from  its  source  to 
the  ocean.  Water-falls  of  the  most  striking  and  magnificent  charac- 
ter are  known  to  abound  on  the  course  of  this  stream. 

H^h  Peak  of  Essex. 

Our  ascent  to  the  source  of  the  Hudson  had  brought  us  to  an  ele- 
vated portion  of  the  highest  mountain  peak,  which  was  also  a  prin- 
cipal object  of  our  exploration,  and  its  ascent  now  promised  to  be  of 
easy  accomplishment  by  proceeding  along  its  ridge  in  a  W.  S.  W« 
direction.  On  emerging  from  the  pass,  however,  we  immediately 
found  ourselves  entangled  in  the  zone  of  dwarfish  pines  and  spruces, 
which  with  their  numerous  horizontal  branches  interwoven  with  each 
other,  surround  the  mountain  at  this  elevation.  These  gradually 
decreased  in  height,  till  we  reached  the  open  surface  of  the  moun- 
tain, covered  only  with  mosses  and  small  alpine  plants,  and  at  10 
A.  M .  the  summit  of  the  High  Peak  of  Elssex  was  beneath  our  feet. 

The  aspect  of  the  morning  was  truly  splendid  and  delightful,  and 
the  air  on  the  mountain-top  was  found  to  be  cold  and  bracing. 
Around  us  lay  scattered  in  irregular  profusion,  mountain  masses  of 
various  magnitudes  and  elevations,  like  to  a  vast  sea  of  broken  and 
pointed  billows.  In  the  distance  lay  the  great  valley  or  plaip  of  the 
St.  Lawrence,  the  shining  surface  of  Lake  Champlain,  and  the  ex- 
t^sive  mountain  range  of  Vermont.    The  nearer  portions  of  the 
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'scene  were  rariegated  with  the  white  glare  of  recent  rooootaiD  slides 
as  seen  on  the  sides  of  various  peaks,  and  with  the  glistening  of  the 
beautiful  lakes  which  are  so  common  throughout  this  region.  To 
complete  the  scene,  from  one  of  the  nearest  settlements  a  vast  vol* 
uroe  of  smoke  soon  rose  in  majestic  splendor,  from  a  fire  of  sixty 
acres  of  forest  clearing,  which  had  been  prepared  for  the  '*  burning," 
and  exhibiting  in  the  vapor  which  it  embodied,  a  gorgeous  array  of  the 
prismatic  colors,  crowned  with  the  dazzling  beams  of  the  midday  sun. 
The  summit,  as  well  as  the  mass  of  the  mountain,  was  found  to 
consist  entirely  of  the  labradoritic  rock,  which  has  been  mentioned 
as  constituting  the  rocks  of  this  region,  and  a  few  small  speci- 
mens of  hypersthene  were  here  procured.  On  some  small  de- 
posits of  water,  ice  was  also  found  at  noon,  half  an  inch  in  thick- 
ness. The  source  of  the  Hudson,  at  the  head  of  the  High  Pass, 
bears  N.  70^  E.  from  the  summit  of  this  mountain,  distant  one  and 
a  quarter  miles,  and  the  descent  of  the  mountain  is  here  more  grad- 
ual than  in  any  other  direction.  Before  our  departure  we  had  the 
unexpected  satisfaction  to  discover,  through  a  depression  in  the 
Green  Mountains,  a  range  of  distant  mountains  in  nearly  an  east  di- 
rection, and  situated  apparently  beyond  the  valley  of  the  Connec- 
ticut ;  but  whether  the  range  thus  seen,  be  a  portion  of  the  White 
Mountains  of  New  Hampshire  or  the  mountains  of  Franconia,  near 
the  head  of  the  Merrimack,  does  not  fully  appear.  Our  baromet- 
rical observations  on  this  summit  show  an  elevation  of  five  thousand 
four  hundred  and  sixty  seven  feet.  This  exceeds  by  about  six 
hundred  feet,  the  elevation  of  the  Whiteface  Mountain,  as  given  by 
Prof.  Emmons ;  and  is  more  than  sixteen  hundred  and  fifty  feet 
above  the  highest  point  of  the  Catskill  Mountains. 

Wear  of  River  Boulders. 

The  descent  to  our  camp  was  accomplished  by  a  more  direct  and 
fiir  steeper  rout  than  that  by  which  we  had  gained  the  summit,  and 
our  return  to  Lake  Golden  afforded  us  no  new  objects  of  examina- 
tion. The  boulders  which  form  the  bed  of  the  stream  in  the  upper 
Hudson,  are  often  of  great  magnitude,  but  below  the  mountains, 
where  we  commenced  our  exploration  last  year,  the  average  size 
does  not  much  exceed  that  of  the  paving  stones  in  our  cities ;— so 
great  is  the  effect  of  the  attrition  to  which  these  boulders  are  subject 
in  their  gradual  progress  down  the  stream.  Search  has  been  made 
by  the  writer,  atnong  the  gravel  from  the  bottom  and  shoals  of  the 
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Hudfon  near  the  bead  of  tide-water,  ibr  the  fiagmeotairj  remaiH  of 
the  labradoritic  rock,  but  bitberto  witbout  success.  We  may  benoe 
infer  tbat  tbe  wbole  amount  of  tbis  rocky  material,  wbicb,  uded  by 
tbe  ice,  and  tbe  powerful  impulse  of  tbe  annual  fiesbets,  6nds  its 
way  down  tbe  Hudson,  a  descent  of  from  two  thousand  to  four  tboo- 
sand  seven  hundred  feet,  is  reduced  by  tbe  combined  effects  of  air, 
water,  frost,  and  attrition,  to  an  impalpable  state,  and  becomes  im- 
perceptibly deposited  in  tbe  dluvium  of  tbe  river,  or  continuing  sus- 
pended, is  transferred  to  tbe  waters  of  tbe  Atlantic. 

Great  IVap  DyJce. 

On  the  7tb  of  August  we  visited  Avalanche  Lake,  and  exam- 
med  tbe  great  dyke  of  sienitic  trap  in  Mount  McMartin,  which  cuts 
through  tbe  entire  mountain  in  tbe  direction  from  west-northwest  to 
east-southeast.  This  dyke  is  about  eighty  feet  in  width,  and  being 
in  part  broken  from  its  bed  by  the  action  of  water  and  ice,  an  open 
chasm  is  thus  formed  in  tbe  abrupt  and  almost  perpendicular  fiice  of 
tbe  mounuin.  Tbe  scene  on  entering  this  chasm  is  one  of  sublime 
grandeur,  and  its  nearly  vertical  walls  of  rock,  at  some  points  actu- 
ally overhang  the  intruder,  and  seem  to  threaten  him  with  instant 
destruction.  With  care  and  exertion  thb  dyke  maybe  ascended, by 
means  of  the  irregularities  of  surface  which  the  trap  rock  presents, 
and  Prof.  Emmons  by  this  means  accomplished  some  twelve  or  fif- 
teen hundred  feet  of  the  elevation.  His  exertions  were  rewarded 
by  some  fine  specimens  of  hypersthene  and  of  tbe  opalescent  lab- 
radorite,  which  were  here  obtained.  The  summit  of  Mount  McMar- 
tin is  somewhat  lower  than  those  of  the  two  adjacent  peaks,  and  is 
estimated  at  four  thousand  nine  hundred  and  fifty  feet  above  tide. 

The  distance  from  the  outlet  of  Lake  Colden  to  the  opposite  ex- 
tremity of  Avalanche  Lake  is  estimated  at  two  and  a  quarter  miles. 
The  stream  which  enters  the  latter  at  its  northern  extremity,  from 
the  appearance  of  its  valley,  is  supposed  to  be  three-iburths  of  a 
mile  in  length,  and  the  fall  of  the  outlet  in  its  descent  to  Lake  Col- 
den is  estimated,  as  we  have  seen,  at  eighty  feet.  The  head  waters 
of  this  fotk  of  the  Hudson  are  hence  situated  farther  north  than  tbe 
more  remote  source  of  the  Main  Branch,  which  we  explored  on  the 
4th  and  5th,  or  perhaps  than  any  other  of  the  numerous  tributaries 
of  the  Hudson.  The  elevation  of  Avalanche  Lake  is  between  two 
thousand  nine  hundred  and  three  thousand  feet  above  tide,  be- 
ing undoubtedly  the  highest  lake  in  the  United  States,  east  of  the 
Rocky  Mountains. 
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The  mouDtaki  which  rises  on  the  west  side  of  this  lake  and  sep* 
aretes  its  valley  from  that  of  the  Au  Sable,  is  perhaps  the  largest  of 
the  group.  Its  ridge  presents  four  successive  peaks,  of  which  the 
most  northern  save  one,  is  the  highest,  and  is  situated  immediately 
above  the  lake  and  opposite  to  Mount  McMartin.  It  has  received 
the  name  of  Mount  Mclntyre,  in  honor  of  the  late  Controller  of  this 
state,  to  whose  enterprise  and  muni6cence,  this  portion  of  the  coun- 
try is  mainly  indebted  for  the  efficient  measures  which  have  been 
taken  to  promote  its  prosperity. 

Ascent  of  Mount  Mclntyre. 

On  the  morning  of  the  8th,  we  commenced  the  ascent  of  Mount 
Mclntyre  through  a  steep  ravine,  by  which  a  small  stream  is  dis- 
charged into  Lake  Colden.  The  entire  ascent  being  comprised  iii 
little  more  than  a  mile  of  horizontal  distance,  is  necessarily  difficult, 
and  on  reaching  the  lower  border  of  the  belt  of  dwarf  forest,  we 
found  the  principal  peak  rising  above  us  on  our  right,  with  its  steep 
acclivity  of  naked  rock  extending  to  our  feet.  Wishing  to  shorten 
our  rout,  we  here  unwisely  abandoned  the  remaining  bed  of  the 
ravine,  and  sustaining  ourselves  by  the  slight  inequalities  of  surface 
which  have  resulted  from  unequal  decomposition,  we  succeeded  in 
crossing  the  apparently  smooth  face  of  the  rock  by  an  oblique  as- 
cent to  the  right,  and  once  more  obtained  footing  in  the  woody  cover 
of  the  mountain.  But  the  continued  steepness  of  the  acclivity,  and 
the  seemingly  impervious  growth  of  low  evergreens  on  this  more 
sheltered  side,  where  their  horizontal  and  greatly  elongated  branches 
were  most  perplexingly  intermingled,  greatly  retarded  our  progress. 
Having  surmounted  this  region  we  put  forward  with  alacrity,  and  at 
1  P.  M.  reached  the  summit. 

The  view  which  was  here  presented  to  us  differs  not  greatly  in 
iu  general  features  from  that  obtained  at  the  High  Peak,  and  the 
weather,  which  now  began  to  threaten  us  with  a  storm,  was  less  fa- 
vorable to  its  exhibition.  A  larger  number  of  lakes  were  visible 
from  this  point,  and  among  them  the  beautiful  and  extensive  group 
at  the  sources  of  the  Saranac,  which  are  known  by  the  settlers  a« 
the  "  Saranac  Waters."  The  view  of  the  Still  Water  of  the  Hud* 
son,  lying  like  a  silver  thread  in  the  bottom  of  its  deep  and  forest- 
green  valley,  was  peculiarly  interesting.  The  opposite  front  of 
Mount  McMartin  exhibited  the  face  of  the  great  dyke  and  its  pas- 
sage through  the  summit,  near  to  its  highest  point,  and  nearly  parallel 
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to  the  whitened  path  of  a  slide  which  had  recently  descended  mto 
Avalanche  Lake.  In  a  direction  a  little  south  of  west,  tbe  great  wen 
tical  precipice  of  the  Wallface  Mountain  at  the  Notch,  distioctly  act 
our  view.  Deeply  below  us  on  the  northwest  and  north,  lay  ^ 
Valley  of  the  west  hranch  of  the  Au  Sable,  skirted  in  tbe  dstasoe 
by  the  wooded  plains  which  extend  in  the  direction  of  Lake  Ptacii 
and  the  Whiteface  Mountain. 

Mount  Mclntyre  is  also  intersected  by  dykes,  which   cross  it  s 
the  lowest  points  of  depression  between  its  several   peaks,  and  tk 
more  rapid  erosion  and  displacement  of  these  dykes  has  appaieotV 
produced  the  principal  ravines  in  its  sides.     Tbe  highest  of  tfaes 
peaks  on  which  we  now  stood,  is  intersected  by  cracks  and  fissoro 
in  various  directions,  apparently  caused  by  earthquakes.     Large 
blocks  of  the  same  labradoritic  rock  as  the  mass  of  tbe  maan/cm, 
lay  scattered  in  various  positions  about  the  summit,  which  aftnU 
nearly  the  same  growth  of  mosses  and  alpine  plants  as  tbe  faigkr 
peak  visited  on  the  5th.     Our  barometric  observations  show  a  hogitf 
of  near  five  thousand  two  hundred  feet,  and  this  summit  is  profat- 
bly  the  second  in  this  region,  in  point  of  elevation.     There  wk 
three  other  peaks  lying  in  a  westerly  direction,  and  also  three  odxB 
lying  eastward  of  the  main  source  of  the  Hudson,  which  nearly  ap- 
proach to,  if  they  do  not  exceed,  five  thousand  feet  in  elevatisi, 
making  of  this  class,  including  Mount  McMartin,  White&oe,  wti 
the  two  peaks  visited,  ten  in  all.     Besides  these  mountains  that 
are  not  less  than  a  dozen  or  twenty  others  that  appear  to  etpd 
or  exceed  tbe  highest  elevation  of  the  Catskill  group. 

Vint  to  the  Great  Notch.— Return  to  the  Settlement. 

The  descent  of  the  mountain  is  very  abrupt  on  all  sides,  and  oar 
party  took  the  rout  of  a  steep  ravine  Avhich  leads  into  the  valley  of 
the  Au  Sable,  making  our  camp  at  night-fall  near  the  foot  of  tbe 
mountain.  The  night  was  stormy,  and  the  morning  of  tbe  M 
opened  upon  us  with  a  continued  fall  of  rain,  in  which  we  resoowd 
our  march  for  the  Notch,  intending  to  return  to  the  settlement  bf 
this  rout.  After  following  the  bed  of  the  ravine  till  it  joined  tk 
Au  Sable,  we  ascended  the  latter  stream,  and  before  noon  anivedit 
this  extraordinary  pass,  which  has  been  described  by  the  state  geol- 
ogists, and  which  excites  the  admiration  of  every  beholder.  V«t 
blocks  and  fragments  have  in  past  ages  fellen  from  the  great  picoi- 
pice  of  the  Wallface  Mountain  on  the  one  hand,  and  from  tbe  soolb- 
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west  extension  of  Mount  Mclntyre  on  the  other,  into  the  bottom  of 
ibis  natural  gulf.  Some  of  these  blocks  are  set  on  end,  of  a  height 
of  more  than  seventy  feet,  in  the  moss-covered  tops  and  crevices  of 
which,  large  trees  have  taken  root,  and  now  shoot  their  lofty  stems 
high  above  the  toppling  foundation.  The  north  branch  of  the 
Hudson,  which  passes  through  Lakes  Henderson  and  Sanford,  takes 
its  rise  in  this  pass,  about  five  miles  from  Mclntyre,  and  the  eleva<- 
tion  of  its  source,  as  would  appear  from  the  observations  taken  by 
Prof.  Emmons  last  year,  is  not  far  from  three  thousand  feet  above 
tide. 

Following  the  course  of  the  valley,  under  a  most  copious  fall  of 
rain,  we  descended  to  Lake  Henderson,  which  is  a  fine  sheet  of 
water  of  two  or  three  miles  in  length,  with  the  high  mountain  of 
Santanoni  rising  from  its  borders,  on  the  west  and  southwest.  It  is 
not  many  months  since  our  woodsman,  Cheney,  with  no  other  means 
of  ofibnse  than  his  axe  and  pistol,  followed  and  killed  a  large  pan- 
ther, on  the  western  borders  of  this  lake.  Pursuing  our  course 
along  the  eastern  margin  of  this  lake,  we  arrived  at  the  settlement 
about  3  P.  M.,  having  been  absent  on  our  forest  excursion  seven 
days. 

Elevation  of  the  Mountain  Region. 

'  The  following  table  of  observations,  as  also  the  preceding  one,  is 
calculated  according  to  the  formula  given  by  Bowditch  in  his  Navi- 
gator, except  for  the  two  principal  mountain  peaks,  which  are  cal- 
culated by  the  formula  and  tables  of  M.  Oltmanns,  as  found  in  the 
appendix  to  the  Geological  Manual  of  De  la  Beche,  Philadelphia 
edition.  For  the  points  near  Lake  Champlain,  the  height  is  de- 
duced from  the  observations  made  at  the  lake  shore,  instead  of  those 
at  Albany,  adding  ninety  feet  for  the  height  of  Lake  Champlain  above 
tide.  The  barometrical  observations  made  at  Syracuse,  N.  Y.^  at 
the  same  periods,  by  V.  W.  Smith,  Esq.,  (with  a  well  adjusted  ba- 
rometer, which  has  been  compared  with  those  of  the  writer,)  would 
give  to  the  High  Peak  an  elevation  of  five  thousand  five  hundred 
and  ten  feet.  The  observations  at  Albany  have  been  taken  for  the 
lower  station,  because  the  latter  place  is  less  distant,  and  more  neariy 
on  the  same  meridian.  Perhaps  the  mean  of  the  two  results  may 
with  propriety  be  adopted.  In  most  of  the  other  cases,  the  results 
deduced  from  the  observations  at  Albany  agree  very  nearly  with  the 
results  obtained  from  the  observations  made  at  Syracuse* 
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Vitw  of  Lake  Champlain. — Routs  to  the  Head  of  the  fliii* 
Bald  Peak  is  the  principal  eminence  on  the  western  shore  of  bb 
Champlain,  about  seven  miles  N.  N.  W.  frooi  Crown  Poii«,ii' 
was  ascended  by  the  writer  on  our  return  to  the  lake.  A  goodcs- 
riage  road  leads  from  East  Moriah  nearly  to  the  foot  of  the  pot 
from  whence  the  ascent  by  a  footpath  is  not  difficult,  andmaybel^ 
complished  even  by  ladies,  without  hazard.  The  summit  comoitB 
a  good  view  of  some  of  the  principal  peaks  in  the  interior,  and li* 
prospect  of  the  prolonged  basin  of  Lake  Champlain,  i^bich  »<*• 
tained  from  this  point,  is  well  worth  the  trouble  of  the  ascent,  a» 
is  worthy  the  attention  of  tourists  who  can  find  it  convenient  to]a» 
either  at  Port  Henry  or  Westport. 

The  source  of  the  Hudson  and  the  High  Peak  of  Essex,  cm  k 
most  conveniently  reached  from  Johnson's,  at  Clear  Pood,  bj* 
course  N.  20^  W. ;  or  by  landing  at  Westport,  or  Essex  and  pw*^ 
ing  to  the  nearest  sejtllement  in  Keene.  By  landing  at  Port  Iss^ 
and  ascending  the  course  of  the  Au  Sable  to  the  southeast  p*'^* 
Keene,  and  from  thence  to  the  Peak,  the  most  interesting  chain  of»^ 
terfalls  and  mountain  ravines  that  is  to  be  found,  {>erbaps,  in  the  t/flj^ 
States,  may  be  visited.  At  Keene,  Mr.  Harvey  Holt,  an  able  woo*- 
roan,  who  was  attached  to  our  party,  will  cheerfully  act  asguiw 
assistant,  in  reaching  the  mountain.  From  the  valley  which  liessoiP' 
ward  of  the  peak,  and  near  to  the  head  waters  of  the  Boreas  'Do 
Sable,  may  be  obtained,  it  is  said,  some  of  the  best  mountain^ 
which  this  region  aflfords.    But  travelers  in  these  wilds^jP"^ 

*  1975  £pet  above  I^ake  Champlain. 
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provided  with  their  own  means  of  subsistence,  while  absent  from 
the  settlements. 


The  above  sketch  must  be  considered  only  as  an  approach  to 
correctness  of  topography,  and  is  based  in  part  upon  the  survey 
lines,  as  found  on  the  County  map ;  but  the  geographical  positioo 
is  approximated  to  Burr's  Map  of  the  State  of  New  York,  by 
means  of  bearings  from  known  objects  on  the  borders  of  Lake 
Champlain. 
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Mountains  of  New  Hampthire. 

The  only  point  east  of  the  Mississippi  which  is  known  to  exceed 
this  group  of  mountains  in  elevation,  is  the  highest  summit  of  the 
White  Mountains  in  New  Hampshire ;  the  elevation  of  which  is 
given  by  Prof.  Bigelow  from  barometrical  observations,  reduced  by 
Prof.  Farrar,  at  six  thousand  two  hundred  and  twenty-five  feet* 
Prof.  Bigelow  a'dduces  the  observations  of  Capt.  Partridge,, made 
several  years  since,  as  giving  an  elevation  of  only  six  thousand  one 
hundred  and  three  feet.  But  the  writer  is  indebted  to  Dr.  Barratt 
for  a  memorandum  of  observations  made  by  Capt.  Partridge  in  Au- 
gust, 1821,  which  gives  the  height  of  the  principal  peaks  of  the 
New  Hampshire  group,  as  follows : 

Mount  Washington,  above  the  sea,  6.234  feet. 


Adams, 

5.328 

JeffersoD, 

5.058 

Madison, 

4.866 

Franklin, 

4.711 

Monroe, 

4.356 

From  this  it  appears  most  probable  that  there  are  a  greater  number 
of  peaks  in  the  Essex  group  that  exceed  five  thousand  feet,  than  in 
New  Hampshire ;  although  the  honor  of  the  highest  peak  b  justly 
claimed  by  the  Tatter. 

imptrfed  State  of  Geographical  knowledge — Resources  of  the 
Mountain  District. 

It  appears  unaccountable,  that  the  elevation  of  this  region  at  the 
sources  of  the  Hudson  should  have  been,  hitherto,  so  greatly  under- 
rated. Even  Darby,  in  his  admirable  work  on  American  geography, 
estimates  the  fall  of  the  rivers  which  enter  Lake  Champlain  from  the 
west,  as  similar  to  those  on  the  east,  which  he  states  to  be  from  five 
hundred  to  one  thousand  feet.f  The  same  writer  also  estimates  the 
height  of  the  table  land  from  which  the  Hudson  flows,  at  somethbg 
more  than  one  thousand  feet  !:|:  The  mountains  of  this  region,  ap- 
pear to  have  almost  escaped  the  notice  of  geographical  wtiters,  and  in 
one  of  our  best  Gazetteers,  that  of  Darby  and  Dwight,  published  in 
1833,  the  elevation  of  the  mountains  in  Essex  county,  is  stated  at 
coe  thousand  two  hundred  feet.  In  Macauley's  History  of  New 
York,  published  in  Albany  in  1829,  there  is,  however,  an  attempt 
to  describe  the  mountains  of  the  Northern  district  of  the  State,  by 

*  New  England  Joarnal  of  Medicine  and  Sargery,  Vol.  V.,  p.  330. 
t  Darby'5  View  of  the  U.  S.  p.  343.  t  lb.  p.  140. 


Digitized  by 


Google 


Exploring  Vi$it$  to  the  Sottrces  of  the  Hudson.         8fl8 

dividing  tbem  iDto  six  distinct  ranges.  Thb  description  b  neces- 
sarily imperfect,  as  regards  the  central  portion  of  the  group ;  but 
this  aut'Eior  appears  to  have  more  nearly  appreciated  the  elevation 
of  these  mountains  than  any  former  writer.  He  states  the  elevation 
of  Whiteface  at  two  thousand  six  hundred  feet,  and  the  highest  part 
of  the  most  westerly  or  Cbateaugua  range  at  three  thousand  feet. 
To  the  mountains  near  the  highest  source  of  the  Hudson,  including 
probably  the  High  Peak,  he  has  given  the  name  of  the  Clinton  range, 
and  has  estimated  their  elevation  from  six  hundred,  to  two  thousand 
feet  !*  He  also  describes  the  West  Branch  of  the  Hudson  which 
rises  near  the  eastern  border  of  Herkimer  county,  as  being  the  prin- 
cipal stream.  The  Northwest  Branch,  which  unites  with  the  main 
North  Branch,  a  few  miles  below  Lake  Sanford,  he  describes  as  rising 
on  the  borders  of  Franklin  and  Essex  counties  and  as  pursuing  a 
more  extended  course  than  the  North  Branch.  Perhaps  this  de- 
scription may  be  found  correct,  although  information  received  from 
other  sources  does  not  seem  tocon6rm  this  position. 

It  is  understood  that  Prof.  Emmons,  in  pursuing  his  geologk^I  ex- 
plorations, has  ascended  another  of  the  principal  peaks  situated  eas- 
terly of  the  highest  source  of  the  Hudson,  and  made  other  observa- 
tions which  will  be  of  value  in  settling  the  geography  of  this  region. 
The  Professor  finds  the  northern  district  of  the  state,  to  be  one  of 
great  interest  to  the  geologist,  and  although  from  the  deficiencies  of 
our  maps,  he  is  constrained  to  the  performance  of  duties  which  per- 
tain to  the  geographical,  rather  than  to  the  geological  department  of 
science,  yet  all  that  can  be  accomplished  in  either  branch,  with  the 
means  placed  at  his  disposal,  may  be  confidently  expected  from  bis 
discriminating  zeal  and  untiring  perseverance. 

Owing,  perhaps,  to  the  soda  and  lime  which  are  constituents  of 
the  labradoritic  rock,  and  its  somewhat  easy  decomposition  when  ex- 
posed to  the  action  of  the  elements,  the  soil  of  this  regbn  is  quite 
fiivorable  to  the  growth  of  the  forests  as  well  as  the  purposes  of  agri- 
culture. The  beds  of  iron  ore  which  are  found  on  the  waters  of  the 
Hudson,  at  Mclntyre,  probably  surpass  in  richness  and  extent,  any 
that  have  been  discovered  in  other  countries.  In  future  prospect, 
this  region  may  be  considered  as  the  Wales  of  the  American  conti- 
nent, and  with  its  natural  resources  duly  improved,  it  will,  at  no  dis- 
tant period,  sustain  a  numerous  and  hardy  population. 

New  York,  November  1, 1837. 

•  Macanley's  History  of  New  York,  Vol.  i.,  pp.  9  to  9  and  90, 21.     Albany,  1829. 
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A»T.  XV, — Contribuliom  to  English  Lexicography;  Ijy  Prof. 

J.  W.  GiBBS. 

No.  L  Account  of  some  Arabic  fVords  found  in  English. 

Aiuna,  (Arab,  ^y^  Ethiop.  M\rh  :  our  father}  comp.  Heb.  ^iraK;) 
the  title  of  Christian  priests  in  Syria ;  also  of  the  primate  of  Abyssinia. 

AJf  (Arab.  J»  the;  comp.  Heb.  ti,  for  bJi;)  a  prefix  to  many  words 
deriTed  fixnn  the  Arabic,  which,  howerer,  has  amalgamated  with  the 
noun  itself,  and  lost  its  original  significancy ;  as,  akaid,  (dchimy,  tdhh 
nvi,  etc. 

Akmd,  (Arab.  OoXi^  governor,  with  pref.  J^  the,  from  olS  to  lead, 

govern ;)  a  name  of  office  among  the  Moors,  Spaniards  and  Portu- 
guese. This  word  is  not  to  be  confounded  with  cadi,  which  has  an 
entirely  different  origin. 

AkUmy,  (Arab.  Vi*A^"^  kimia,  as  if  the  hidden  art,  with  pref.  Ji 

the,  from  (r*^^  to  hide;)  the  more  sublime  and  difficult  parts  of 
chimistry.  Comp.  chimistry.  It  is  remarkable  that  Richardson  ad- 
heres to  the  old  derivation  from  Gr.  x^. 

Alcohol^  (Arab.  ^Jfln=:»  a  pigment  for  the  eyes  made  of  the  black 

oxyd  of  antimony,  with  pref  ^i  the,  from  ^^^^^^  to  hlacken  or 
paint  the  eyes ;  comp.  Heb.  bnd  idem ;)  pure  spirits.  Howe?^  diffi- 
eolt  it  may  be  to  show  the  connection  between  a  pigment  of  antimemy 
and  pmre  spirits ;  yet  the  fact  of  the  connection  is  evident  from  Span. 
sMkoi,  which  unites  these  two  significatkNis. 

Alcove,  (Arab,  JL-O  kubba,  an  arch,  with  pref  ^J)  the,  from  c.^ 
c<mj.  iL  to  construct  with  an  arch ;  comp.  Heb.  tiap  a  chamber,  dor* 
mitory,  so  called  because  arched,  from  d^;?  to  make  curved  or  hollow ;) 
a  recess  m  a  chamber  to  sit  or  Ue  in ;  hence  a  recess  in  a  library. 

Alddfaran,  (Arab.  yf^^Miter.  the  follower,  scil.  of  the  Pleiades,  from 

fJO  tofoUow  ;  comp.  Heb.  'n^'^  idem  ;)  a  star  of  the  first  magnitude 
in  the  southern  eye  of  the  constellation  Taurus. 
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AkmUc,  (Arab.  Ot^T  or  V^XkAjT  a  chimical  Tessel  for  diBtiUation,  with 

-^  ^ 

preC  <Ji  the;)  a  chimical  Tessel  for  distillation. 

AlgArcL^  (Arab,  i-^  /Ae  reduction  of  parts  to  a  whole,  or  tf  fractions 

to  a  whole  number,  with  pref.  ^jf  the,  from  |*>^  /o  6tW  t^,  to  consoU- 
date,  to  make  whole ;  comp.  Heb.  ^a  to  be  strong,  as  if  to  be  girded;) 
mdversal  arithmetic,  a  general  mode  of  computing  by  signs.  Richard- 
son has  given  the  Arabic  word  incorrectly. 

ABcaK,  (Arab,  ry^  the  ashes  of  a  plant  called  glass^wori,  from  which 

alkali  is  obtained,  with  pref.  ^i  the,  from  ^ja5  /o  fry ;  comp.  Heb. 
Slbp  to  roos/ ;)  the  name  of  a  pecuhar  class  of  chimical  substances. 

AOcoran,  (Arab.  (J  i  #-^  liter,  a  reading,  with  pref  Jl  M«,  from  I  yp-^ 
to  read;  comp.  Heb.  t^'njP  to  cry,  to  call,  to  read;)  the  sacred  book  ci 
the  Mohammedans.     Also  called  koran,  q.  v. 

Almagest,  (Arab,  magest  =  Gr. /«^y*(Tro?,  greatest,  with  pref  Ji  fAe;) 
ithe  name  of  an  astronomical  work  by  Ptolemy. 

Almanac,  (Arab.  ^^^  «  A'ary,  calendar,  with  pref  Jf  /A«  /)  a  dStory, 
calendar, 

Ciwii*,  (Arab.  (^^  a  judge,  from  ^y^  to  decide,  judge ;  comp.  Heb. 

.n^)^  to  ct^  (7^,  to  judge;)  among  the  Mohammedans,  an  inferior  judge. 
This  word  is  not  to  be  confounded  with  alccdd,  which  has  an  entirely 
different  origin. 

CaKph,  (Arab.  W^X^  khalipha,  a  successor,  vicegerent,  from  i-Wii 

to  succeed;  comp.  Heb.  p|bn  to  pa55  o/Icn^,  to  succeed;)  a  title  given 
to  the  successors  of  Mohammed. 

Chmistry,  (Arab.  V.^^^==  kimia,  as  if  the  hidden  art,  from  /r»^=» 

to  Au2e ;)  the  science  which  teaches  the  nature  of  bodies.  In  usage  it 
b  distinguished  from  akhimy,  q.  v. 

Cij^ee,  (Arab.  ^^^  kahwa,  i«w«,  also  a  decoction  of  coffee,  from  /j^ 

conj.  iv.  to  cWnAr  frequently ;)  the  name  of  a  berry,  and  of  a  drink 

made  from  it 
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Cotton,  (Arab,  (jp^  cotton;  comp.  {*jjC=^  Knen,  alao  Heb.  03^3 • 
Itmic ;)  a  soil,  downy  substance  obtained  from  a  i^ant 

Dragoman,  (Arab.  (jM^yJi  targoman,  a»  intdtpreUr^  from  j*^?y^*  * 
interpret ;  comp.  Chald.  DK"^!^  idem ;)  in  tbe  east,  on  interpreUr, 

Emir,  (Arab,  /-^i  a  commander,  pnnce,  from  i-^i  to  commcmd;  coop. 

Heb.  ^^^t  to  say,  also  to  command ;)  in  Turkey,  a  title  of  honor  given  to 
those  who  claim  descent  from  Mohammed.    The  form  omrahsg  wbatk 

is  derived  from  the  Arabic  plural   iy^f  by  annexing  s,  is  not  to  be 
imitated. 

,  /  c  -*  •^ 

Fetwa,  (Arab,  ijy^  «  ^a/  decision  or  answer,  fiom  ^^  cooj.  iv.  /* 
^re  a  legal  decision ;  comp.  Heb.  ^rn^  to  0pefi ;)  a  wriiUn  dednm  4 
the  mufti.     Comp.  mufti. 

Htsiji,  (Arab,  (j^^  a  pilgrim  to  Mecca,  from  ^l^  t^go  ammpH 

grimage  to  Mecca ;  comp.  Heb.  ijn  to  move  round  in  a  circle,  to  dtmce, 
to  celebrate  a  festival;)  a  Mohammedan  pilgrim. 

Harem,  (Arab,  p  r^  a  sanctuary,  a  woman's  apartment,  from  pi^ 
to  prohibit;  comp.  Heb.  d'^H  primar.  to  sAu^  up,  to  prohibit;)  jdIIb 
east,  <Ae  woman's  apartment. 

Hegira,  (Arab.  B^.aciA  hijra,  jJ^Af,  leamng  on^s  country,  from  j^^^ 

to/y ;  comp.  Heb.  *ia!l  idem ;)  the  flight  of  Mohammed  from  Mecca 
to  Medina,  from  which  the  Mohammedans  reckon  time. 
5   ^  tip 

Imam,  (Arab.  ^M)  a  priest,  from  pi  to  go  before,  to  lead  in  sacred  riUs;) 

a  Mohammedan  priest.    The  form  iman  is  incorrect. 

5   ^  c 

Islam,  (Arab,  f  ^^i  liter,  devotion  or  submission,  scil.  to  God  and  has 

prophet  Mohammed,  hence  the  Mohammedan  reUgion,  from  f)^^  eoai 
ii.  to  submit  to  God ;  comp.  Heb.  Dbu3  to  ^  sound,  Hiph.  to  amiIx  |Macf 
6y  submission;)  the  Mohammedan  religion.    Comp.  M'niem  ind  Jfc- 
subnan,  which  are  from  the  same  root. 
Islamism,  the  preceding  word  with  the  Greek  terminaticm  ism. 
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KMa^  (Arab.  *A^  the  region  in  froni  of  a  person^  the  direction  of  a 

person* s  face  in  prayer,  from  ^y^  to  meet ;  comp.  Heb.  "bsj?  to  be 
hrfore,  or  ocer  agmnst ;)  the  direction  of  a  person's  face  m  prayer, 
Koran^  in  usage  the  same  as  Alkoran,  q.  v. 

5     ^  c  ^ 

Mamluk,  (Arab.  ViJ^M^  possessed,  a  slave ;  pass,  part  from  ^^^^^  to 
possess,  rule;  comp.  Heb.  TjbTj  /o  rc^ ;)  in  the  east,  a  kind  of  mer- 
cenary soldier. 

Mmaret,  (Arab.  ^jXX^  a  plaufor  a  Ught,  the  turret  of  a  Mohammedan 

temple,  from  r^  to  shine;  comp.  Heb.  'n'lS  idem;)  the  tower  of  a 
Mohammedan  temple. 

Mohammed,  (Arab.   O^^s^X^  praised,  also  Mohammed,  from  ^-Vi^^  to 

praise ;  comp.  Heb.  n^n  to  desire  earnestly ;)  the  proper  name  of  the 
Arabian  impostor. 

MoUa,  (Arab.  (Jfy^  maula,  a  president,  lord,  from  (jJj  to  preside, 
govern ;)  among  the  Mohammedans,  a  superior  judge. 

Mask,  (Arab.  cXseImm^  masjid,  a  temple,  from  O^spu^  to  incline  the 

head,  to  worship ;  comp.  Heb.  n^D  idem ;)  a  Mohammedan  temple, 
S     c  y 

Moslem,  (Arab,  f^*^*^  one  devoted  to  God  and  his  prophet  Mohammed,  a 

Mohammedan,  from  f^  conj.  ii.  to  submit  to  God;  comp.  islam  above;) 
a  Mohammedan, 

Mufti,  (Arab.  ^_y^^^  one  who  decides  cases  of  Moliommedan  law,  from 

v>3  conj.  iL  to  give  a  legal  decision ;  comp,  fUwa  above ;)  in  Turkey, 
the  chief  minister  of  religion  and  law, 
Musuhnan,  the  Persian  form  of  the  Arabic  word  moslem.     The  plural 
form  musulmen  has  arisen  from  mistake  and  is  incorrect 

Rais,  (Arab.  (J^^^  a  captain,  from  (J^[/^  to  be  head  or  chief;  comp. 

Heb.  rLtt'^  the  head;)  in  the  east,  the  captain  of  a  ship, 

Ramadan,  (Arab.  (jWt^ ;)  the  month  of  fasting  among  the  Arabians. 
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8keikk,  (Arab.  ^^6^  o^  old  man,  also  a  name  of  office,  from  ^fXiHtUhe 
M;)  among  the  Arabians  and  Moors,  a  mam  of  eminence. 

iSftm/,  (Arab,  ^^.j^  wMe,  from ci^  to  henMe;  comp.  Heb.  p|-i^ 
idem;)  a  title  of  honor  given  to  the  descendants  of  Mohammed. 

Sfthan,  (Arab.  (J*  hV>M  a  prinu,  ruler,  from  «L»  to  rule ;  comp.  Heb. 
thyo  idem ;)  the  title  of  the  emperor  of  Turkey. 

Wadi^  (Arab.  Ofj ,)  a  torraU  ot  bed  of  a  river. 


5 


Vizier,  (Arab.  r^.J^J  liter.  (m«  loaded  with  business,  frmn  y^  h^  to  bear; 
comp.  Hebr  ^Tl  idem;)  among  the  Mohammedans,  a  minister  of  state. 


Abt.  XVI. — Lectures  and  Remarks  of  Dr.  Gideon  Manteix. 

No.  1. 

Wv  have  received,  from  time  to  time,  printed  notices  of  the  ad- 
mirable lectures  of  Dr.  Mantell  on  geology  and  other  subjects,  de- 
livered at  Brighton,  England,  and  printed,  (in  an  abridged  fi>nn,) 
in  the  papers  of  that  town. 

like  all  the  productions  of  that  highly  gifted  and  enlightened 
man,  they  are  replete  with  accurate  science,  with  enlarged  views 
of  the  relations  of  things,  and  with  happy  moral  applications.  We 
have,  for  some  time,  intended  to  publish  in  this  Journal,  parts  of 
these  lectures,  and  occasionally  to  give  them  entire,  believing  that 
we  can  in  no  way  gratify  and  instruct  our  readers  more  effectually  in 
the  sciences  of  which  they  treat.  To  the  adept,  they  will  prove  an 
interesting  review,  and  to  the  student  and  especially  the  young  lec- 
turer, they  will  afibrd  a  6ne  model  of  a  condensed,  perspicuous  and 
beautiful  style,  with  as  much  of  accurate  science  as  can  well  be  com- 
municated in  a  popular  lecture. 

We  are  happy  also  in  the  opportunity  of  paying,  (consistently 
with  the  plan  of  our  work,)  this  mark  of  respect  to  a  gentleman  who 
is  an  ornament  to  his  country,  and  to  whom  science,  especially  geol- 
ogy, comparative  anatomy,  and  paleontology  are  greatly  indebted. 
—Ed. 
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Dr.  ManteWt  Lecture  on  Zoophytes. 

The  subject*  (says  the  reporter)  which  he  had  selected  for  illustrar 
tion,  was  one  of  peculiar  interest,  and  yet  perhaps  less  understood  by 
the  general  observer,  than  any  other  department  of  natural  science ; 
Dor  was  this  surprising,  when  we  considered  that  notwithstanding  the 
press  had  poured  out  books  on  natural  history  in  such  abundance  and 
variety  as  absolutely  to  retard  the  progress  of  knowledge  by  the  over- 
whelming mass  of  materials,  yet  there  existed  not  in  our  language 
one  good  elementary  work  on  that  wonderful  division  of  the  animal 
kingdom  which  it  was  the  purpose  of  his  present  attempt  to  elucidate. 
If  it  be  necessary  (said  Dr.  M.)  for  me  on  this,  as  on  previous  occa- 
sions, to  defend  investigations  of  this  nature  from  the  charge  of  inu- 
tility or  frivolity,  and  answer  the  question — ^'  To  what  practical  end 
and  advantage  do  such  researches  tend  ?"  I  might  refer  to  the  history 
of  all  science,  where  speculations  even  the  most  unprofitable,  have 
invariably  led  to  great  practical  benefits.  But  I  will  take  a  higher 
ground,  and,  in  the  language  of  a  philosopher  alike  the  pride  of  our 
country  and  the  admiration  of  Europe,  assert,  that  there  is  a  lofty 
and  disinterested  pleasure  in  scientific  pursuits  which  ought  to  exempt 
them  from  such  questioning.  <<  Communicating  as  they  do  to  the 
mind  the  purest  happiness,  after  the  exercise  of  the  benevolent  and 
mligious  feelings,  of  which  our  nature  is  susceptible,  I  would  allege 
this  as  a  sufficient  and  direct  reply  to  those  who  having  themselves 
little  capacity  and  less  relish  for  intellectual  pursuits,  are  constantly 
repeating  this  inquiry."  The  natural  philosopher,  accustomed  to 
trace  the  operations  of  the  laws  which  the  Creator  has  established, 
in  circumstances  where  the  uninformed  and  unenquiring  eye  per- 
ceives neither  novelty  nor  beauty,  walks  in  the  midst  of  wonders ; 
every  object  which  falls  in  his  way  elucidates  some  principle,  affords 
some  instruction,  and  impresses  him  with  a  sense  of  harmony  and 
order,  and  of  deep  humility  and  dependence.  Nor  is  it  one  of  the 
least  advantages  of  these  pursuits  that  they  are  independent  of  ex- 
ternal circumstances,  and  may  be  enjoyed  in  every  situation  of  life ; 
the  calm  and  dispassionate  interest  with  which  they  fill  the  mind^ 
renders  them  a  mo^  delightful  retreat  from  the  agitations  and  dissen- 
sions of  the  world,  and  from  the  conflict  of  passions,  prejudices,  and 
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ioterests  in  which  we  all  find  ourselves  oontinuallj  involTed ;  io  short, 
by  directing  our  attentioo  to  the  investigation  of  natural  phenomena, 
we  may  realise  the  beautiful  fiction  of  our  immortal  Shakspeare,  and 
find— 

Tongues  io  trees— booki  in  the  running  brooks — 
Sermons  in  stones— and  good  in  every  thing. 

The  beautiful  world  around  us  is  every  where  full  of  objects  present* 
ing  innumerable  varieties  of  form  and  ^^cture,  of  action  and  posH 
tion ;  some  of  them  being  inanimate  or  inorgauiCy  and  others  pos- 
sessing organization  and  vitality.  The  organic  kingdom  of  nature 
in  like  manner  was  separated  into  two  grand  divisions,  the  animal 
and  the  vegetable.  The  differences  between  organic  and  inorganic 
bodies  were  very  numerous  and  manifest ;  but  in  this  brief  discourse 
he  need  only  mention  a  few  obvious  and  familiar  characters.  AD 
the  parts  of  an  inorganic  body  enjoyed  an  independent  existence : 
if  he  broke  off  a  crystal  from  the  mass  before  him,  the  specimen 
did  not  lose  any  of  its  properties — it  was  still  a  mass  of  crystal 
as  before ;  but  if  he  removed  a  branch  from  a  tree,  or  a  limb  from 
an  animal,  both  the  one  and  the  other  were  imperfect,  and  the 
parts  removed  underwent  decomposition;  the  plant  withered,  the 
animal  matter  underwent  putrefaction.  Again,  if  crystals,  which 
may  be  considered  the  most  perfect  models  of  inorganic  substan- 
ces, were  formed,  these  crystals  will  continue  of  the  same  size  and 
figure,  unless  acted  upon  by  some  external  force  of  a  chemical  or 
mechanical  nature :  nor  has  the  crystal  any  power  of  increasing  or 
diminishing  its  bulk  but  by  addition  or  subtraction  externally.  In 
organic  bodies  the  characters  are  totally  di£krent:  they  acquire 
definite  forms  and  structure  which  are  capable  of  resisting  for  a  time 
the  ordinary  laws  that  affect  inorganic  matter,  and  internally  they 
are  in  constant  change ;  from  the  moment  of  the  first  existence  of  a 
plant  or  animal,  to  the  period  of  its  dissolution,  there  is  no  repose, 
youth  follows  infancy,  maturity  precedes  age.  It  is  thus  with  the 
moss  and  the  oak,  the  mite  and  the  elephant,  life  and  death  are  com- 
mon  to  them  all.  The  lecturer  went  on  to  describe  the  principles 
of  vitality  which  existed  in  animals  and  vegetables,  and  by  which 
their  systems  of  vessels  were  enabled  to  attract  and  select  nutriment, 
and  maintain  their  existence  till  the  period  when  the  vital  principle 
quitted  the  frame  it  had  animated.  Thus  the  body  became  subject 
to  the  laws  which  afiR^t  inorganic  matter,  the  bough  hangs  down, 
and  the  slender  stem  bends  towards  the  earth,  the  animahialla  to  the 
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ground,  the  skm  becomes  distended,  and  the  gracefiil  form  of  life 
disappears,  chemical  changes  begin  to  operate,  decomposition  takei 
place,  and  finally  dust  returns  to  dust  and  the  spirit  of  man  to  Him 
who  gave  it.  Dr.  M.  next  desicribed  the  essential  characters  of  ani« 
mal  existence  aDd  contrasted  it  with  that  of  the  vegetable  kingdom ; 
defining  the  former  as  possessing  certain  determinate  external  ibrms, 
which  were  gradually  developed,  and  having  an  internal  organiza* 
tion  possessing  systems  of  vessels  for  effecting  nutrition  and  support, 
combined  with  a  nervous  system  communicating  sensation  and  vol- 
untary motion.  The  external  forms  are  as  various  as  the  imagina* 
tion  can  conceive,  from  the  god-like  image  of  man  to  the  shapeless 
Hiass  of  living  jelly  that  Boats  on  the  waves ;  firom  the  elephant  and 
whale  to  the  insect  and  monad,  of  which  five  hundred  millions  are 
contained  in  a  single  drop  of  water :  in  short,  so  various  and  dissimi* 
kur  are  the  forms  of  animals  even  on  our  own  globe,  that  the  optnioo 
of  astronomers  that  the  inhabitants  of  the  glorious  orbs  around  ua 
must  of  necessity^  from  the  different  description  and  conditions  of 
^  respective  planets,  be  totally  unlike  any  that  exist  on  the  earth, 
ean  no  longer  appear  marvellous  and  incredible.  The  lecturer  then 
observed,  that  of  all  the  extraordinary  forms,  none  were  more  unlik« 
what  the  common  observer  would  conceive  of  animals,  than  the 
sponges,  corals,  be,  which  were  known  by  the  name  of  zoophytes, 
from  two  Greek  words  signifying  animal  plants.  In  this  very  town 
Mr.  Ellis,  in  1752,  first  discovered  the  animal  nature  of  sponges,  and 
many  other  forms  previously  supposed  to  be  plants.  Dr.  Mantell 
then  described  the  Jbutra  which  occurs  on  the  rocks,  and  on  almost 
every  leaf  of  sea  weed,  appearing  like  a  fine  lace  work.  When 
viewed  through  a  powerful  microscope,  every  pore  in  this  lace  work 
is  found  to  be  the  cell  of  a  polypus  or  living  animal,  in  form  of  a 
tube  with  the  borider  firinged  with  bony  feelers  or  tentacula.  These 
were  the  instruments  by  which  the  animal  obtained  its  prey,  it  might 
be  seen  expanding  these  feelers,  then  suddenly  contracting  them, 
and  retreating  into  the  cell,  aDd  then  again  protruding  forth,  the 
whole  surface  of  the  flustra  exhibiting  at  every  pore  a  living  form. 
Dr.  M.  then  pointed  out  on  his  beautiful  drawings  magnified  views 
of  these  extraordinary  beings,  drawn  from  living  specimens  fjtHn  the 
sea  shore.  The  ftuMra  (which  the  lecturer  observed  he  took  as  the 
type  of  zoophytal  animation,  because  it  was  so  common,)  is  a  com- 
pound animal,  consisting  of  a  fleshy  substance  with  an  internal  cal- 
careous skeleton,  the  foci  of  vitality  consisting  of  polypi,  by  whoso 
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agency  the  life  of  the  whole  mass  is  maintained.  How  &r  neb 
polype  may  possess  sensation  apart  from  the  rest  or  from  the  general 
mass,  whether  they  are  separate  centres  of  sensation,  and  sosoqiti- 
Ue  of  pain  and  pleasure  individually,  it  is  impossible  for  as  to  deter- 
mine. We  have  a  living  proof,  in  our  own  species,  in  the  Samese 
twins,  that  there  may  be  a  united  organixation  with  distinct  nervoos 
system  and  individual  sensation.  However  thb  may  be,  it  is  certaia 
that  the  Almighty  Creator  of  the  universe  has  bestowed  on  these, 
as  on  all  bis  creatures,  the  capacity  and  means  of  enjoyment.  Dr. 
M.  then  mentioned  the  various  and  almost  endless  forms  which  this 
class  of  animals  assumed,  some  being  branched  like  trees,  and  flexi- 
ble, others  of  a  stony  hardness ;  some  in  large  blocks  with  convolo- 
tions  on  the  surface,  of  which  the  brain  coral  was  a  familiar  exam- 
ple ;  others  not  unlike  large  fungi,  some  of  a  beautiful  blue  color; 
while  a  well  known  species  was  of  so  exquisite  a  vermilion,  that  a 
comparison  with  it  was  the  greatest  compliment  piud  to  the  lips  of 
beauty.  This  species,  the  Corallium  rubrum,  so  much  used  tx  or- 
namental purposes,  is  common  in  the  Mediterranean  and  other  warm 
teas ;  and  immense  quantities  are  annually  obtained  for  the  mano- 
factories  at  Naples,  Leghorn,  and  other  places.  In  a  living  state  it 
forms  a  branched  figure  of  about  one  foot  in  height,  and  is  covered 
over  with  a  fleshy  substance  of  a  pale  bluish  color,  is  studded  with 
numerous  starlike  projections,  from  which  issue  polypi  with  ax  or 
eight  feelers,  the  whole  looking,  when  the  animals  are  expanded,  Uke 
a  branch  of  a  tree  with  a  crimson  base,  a  bluish  bark  and  numerous 
flowers.  The  paintings  exhibited  by  Dr.  Mantell,  of  the  red  coral 
when  alive,  were  very  beautiful,  and  admirably  illustrative  of  his 
description. 

All  the  principal  forms  of  corals  were  exemplified  by  drawings, 
and  by  a  fine  and  numerous  series  of  specimens,  (of  the  iJceleianSf 
as  the  lecturer  termed  them,)  of  madrepores,  astres,  inc. 

The  appearance  of  the  recent  zoophytes  when  seen  in  tranquil 
water  was  described  by  Dr.  M.  as  most  beautiful ;  the  bottom  of 
the  Red  Sea  was  so  enamelled  with  them  in  some  parts  as  to  appear 
like  a  bed  of  tulips  or  dahlias ;  and  when  we  looked  at  the  drawings 
of  some  of  the  large  fungi,  which  had  a  crimson  disk  with  a  purple 
and  yellow  centre,  we  could  not  doubt  the  propriety  of  the  com- 
parison. From  the  wonderiul  structure  of  the  zoophytes.  Dr.  M« 
proceeded  to  the  consideration  of  the  still  more  marvellous  effi*cts 
produced  by  such  apparently  helpless  beings,  the  production  of  coral 
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reefiy  and  finally  of  islands  and  even  continents.  A  painting  of  a 
ctpcular  island  produced  by  these  animalcule  was  exhibited,  Dr.  M. 
describing  it  from  the  graphic  account  of  Capt.  Flinders,  and  shew** 
ing  bow  it  first  appeared  above  the  waters,  then  gradually  acquired.a 
covering  of  soil  in  which  a  few  plants  took  root ;  sea  fowl  frequented 
it  and  brought  seeds  of  other  vegetables ;  these  grew,  and  cocoa  nuts 
wafted  thither  by  the  currents,  took  root,  and  palms  shed  their  beau- 
tiful foliage  over  the  new  isle ;  lastly,  man  discovered  it,  erected  bis 
but  upon  it,  and  called  himself  lord  of  this  new  creation.  Surely, 
said  Dr.  Mantell,  it  is  to  an  insular  paradise  of  this  kind  that  our 
bknitable  poet  Moore  alludes  in  those  exquisite  lines — 

Oh !  had  we  some  bright  little  isle  of  our  own, 

In  a  blae  soinmer  ocean  far  off  and  alone. 

Where  a  leaf  never  dies  in  the  still-blooming  bowers, 

And  the  bee  banquets  on  through  a  whole  year  of  flowers,  &c« 

The  lecturer  then  proceeded  to  the  consideration  of  the  fossil  corals, 
which  are  found  in  various  parts  of  England,  illustrating  his  re- 
marks with  descriptions  and  the  exhibition  of  specimens ;  and  lastly, 
described  the  extraordinary  animal  called  Encrinite,  which  is  not  a 
coral,  but  allied  to  the  star  fish,  and  has  a  long  articulated  column^ 
on  the  top  of  which  is  a  cup-shaped  receptacle  furnished  with  nu«- 
merous  tentacula  or  feelers  on  the  margin ;  this  contained  the  body 
of  the  animal,  the  mouth  being  in  the  centre,  and  the  feelers  serving 
and  conveying  the  prey  into  it,  as  in  the  polypi  of  the  zoophytes. 
The  animal  when  spread  out  resembled  a  flower,  and  when  closed^ 
was  very  like  a  lily  with  the  petals  partially  shut.  The  skeleton, 
which  was  alone  found  in  a  fossil  state,  consisted  of  an  immense 
number  of  bones :  upwards  of  thirty  thousand  had  been  counted  in 
one  individual.  The  Derbyshire  limestone  is  entirely  made  up  of 
the  petrified  bones  of  these  animals,  and  owes  its  beautiful  markings 
to  the  sections  of  their  remains.  We  have  seen,  says  Dr.  Mantell, 
the  marvellous  organization  of  being  so  minute  as  to  be  invisible  to 
the  naked  eye,  their  modes  of  life  and  action,  and  the  important 
physical  changes  efifected  by  such  apparently  inadequate  agents. 
What  beautiful,  what  striking  proofs  of  the  wisdom  and  goodness  of 
the  Eternal  are  here  exhibited.  Beings  are  called  into  existence, 
so  minute  as  to  elude  our  unassisted  vision,  yet  possessing  powers 
of  voluntary  motion  and  sensation,  each  with  its  system  of  muscles 
and  vessels,  and  living  upon  beings  still  more  minute,  of  which  mill- 
ions might  be  contained  in  a  drop  of  water ;  nay,  even  that  these 
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last  are  supported  bj  liyiDg  atoms  still  less,  and  so  oo,  and  od,  till 
the  miDd  is  lost  in  wonder,  and  can  pursue  the  subject  no  farther. 
Next  we  see  the  results  produced  bj  these  myriads  of  animated 
forms ;  the  excess  of  calcareous  matter  brought  into  the  waters  of 
the  ocean  consolidated  by  the  influence  of  these  minute  beings,  and 
forming  new  islands  and  continents.  Lastly,  we  find  in  the  ancient 
natural  records  of  our  globe,  evidence  that  the  Almighty  Creator 
acted  by  the  same  agents  in  past  ages.  The  beds  of  fossil  ceial 
are  now  the  sites  of  towns  and  cities,  occupied  by  a  people  in  the 
highest  state  of  civilization  who  construct  their  abodes  of  the  lime- 
stone, and  ornament  their  palaces  with  the  marble  formed  of  the 
consolidated  skeletons  of  the  zoophytes  which  lived  and  died  in  an 
ocean  that  has  long  since  passed  away.  Hence  we  perceive  that 
He  who  formed  the  universe  creates  nothing  in  vain ;  bis  works  all 
harmonize  to  blessings  unbounded  by  the  mightiest  or  most  minute 
of  his  creatures ;  and  the  more  our  knowledge  is  increased,  and  oar 
powers  of  observation  enlarged,  the  more  exalted  are  our  conoepdons 
of  the  wonders  of  creation.  Thus,  to  use  the  eloquent  language  of 
an  eminent  divine,  while  the  telescof)e  enables  us  to  see  a  system 
in  every  star,  the  microscope  unfolds  to  us  a  world  in  every  atom. 
The  one  teaches  us  that  this  mighty  globe,  with  the  whcJe  burden 
of  its  people  and  its  countries,  is  but  a  grain  of  sand  in  the  field  of 
immensity — the  other,  that  every  atom  may  harbor  the  tribes  and 
fiimilies  of  a  busy  population.  The  one  shews  us  the  insignificance 
of  the  world  we  inhabit,  the  other  redeems  it  from  all  its  insignifi- 
cance, for  it  tells  us  that  in  the  leaves  of  every  forest,  in  the  flowers 
of  every  garden,  and  in  the  waters  of  every  rivulet  there  are  worlds 
teeming  with  life,  and  numerous  as  are  the  stars  of  the  firmament ; 
the  one  suggests  to  us,  that  beyond  and  above  all  that  is  visiUe  to 
roan,  there  may  be  regibns  of  creation  which  sweep  innumeraUy 
along,  and  carry  the  impress  of  the  Almighty's  hand  to  the  remotest 
scenes  of  the  universe ;  the  other,  that  within  and  beneath  all  that 
minuteness  which  the  aided  eye  of  man  has  been  able  to  explore, 
there  may  be  a  world  of  invisible  beings,  and  that  could  we  draw 
aside  the  mysterious  curtain  which  shrouds  it  from  our  senses,  we 
might  behold  a  theatre  of  as  many  wonders  as  astronomy  can  unfold; 
a  universe  within  the  compass  of  a  point  so  small  as  to  elude  aH  the 
powers  of  the  microscope,  but  where  the  Aknighty  ruler  of  all  things 
finds  room  for  the  exercise  of  his  attributes,  where  be  can  raise  ano- 
ther mechanism  of  worlds,  and  fill  and  animate  them  all  with  the 
evidence  of  his  glory. 
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FoRKiON  tourists  speak  with  rapture  of  the  beautiful  dyes  im- 
printed by  autumn  on  the  foliage  of  our  American  forests;  our  leaves 
do  not  fade  and  fall,  all  of  the  same  decaying  russet  hue,  but  the 
rich  golden  yellow  of  the  linden,  the  bright  red  of  the  soft  maple, 
the  deep  crimson  of  the  sugar  maple,  the  pale  yellow  of  the  elm,  the 
brown  of  the  beach,  and  the  dark  green  of  the  towering  evergreens, 
are  all  blended  into  one  splendid  picture  of  a  thousand  light  shades 
and  shadows.  To  the  observer,  our  autumnal  woodlands  are  gigantic 
parterres,  the  flowers  and  colors  arranged  in  the  happiest  manner  (or 
softened  beauty,  and  delightful  effect.  And  when  these  myriads  of 
tinted  leaves  have  fallen  to  the  earth ;  when  the  squirrel  barks  from 
the  leafless  branches  or  rustles  among  them  for  the  ripened  but  still 
dinging  brown  nuts ;  the  rural  wanderer  is  tempted  to  throw  himself 
on  the  beds  of  leaves  accumulated  by  the  wind,  and  while  be  looks 
through  the  smoke-tinted  atmosphere,  half  imagines  that  be  is  gasing 
OD  an  ocean  of  flowers. 

But  the  claims  of  our  American  autumn  upon  our  admiration,  are 
very  far  from  depending  entirely  on  the  rainbow-colored  foliage  of 
cwir  woodlands,  unrivalled  in  beauty,  though  they  certainly  are :  to 
these  must  be  added  the  splendors  of  an  autumn  sunset,  the  rich- 
ness of  which,  as  we  are  assured,  has  no  parallel  in  the  much  lauded 
sunsets  of  the  rose-colored  Italian  skies.  In  no  part  of  the  United 
States  b  this  rich  garniture  of  the  heavens  displayed  in  so  striking  a 
manner  as  in  the  valley  of  the  great  lakes,  and  the  country  immedi- 
ately east  or  southeast  of  them,  and  this  for  reasons  which  will  shortly 
be  assigned. .  The  roost  beautiful  of  these  celestial  phenomena  begia 
to  appear  about  the  flrst  of  September,  sometimes  rather  earlier,  ami 
with  some  exceptions  last  through  the  months  of  September  and 
CX^tober,  unless  interrupted  by  the  atmospheric  changes  consequent 
on  our  equinoctial  storms,  and  gradually  fade  away  in  November 
with  the  Indian  summer,  and  the  southern  declination  of  the  sun. 
Not  every  cloudless  sunset  during  this  time,  even  in  the  most  favored 
sections,  is  graced  with  these  splendors ;  there  seems  to  be  a  pecu-^ 
liar  state  of  the  atmosphere  necessary  to  exhibit  these  beautiful  re* 
flections,  which  however  often  witnessed,  must  excite  the  admiratioQ 
of  all  who  view  them,  and  are  prepared  to  appreciate  their  surprising 
richness. 
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Od  the  .most  favored  evenings  the  sky  will  be  without  a  cload; 
the  tempenture  of  the  air  pleasant ;  not  a  breeze  to  ruffle  a  fi^aiberi 
and  a  dim  transparent  base  traged  of  a  slight  carmine  by  the  son's 
light,  difiused  through  the  whole  atmosphere.  At  such  a  time,  for 
some  minutes  both  before  and  after  the  sun  goes  below  the  borisoo, 
the  rich  hues  of  gold,  and  crimson,  and  scariet,  that  seem  to  float 
upward  from  the  horizon  to  the  zenith,  are  beyond  the  power  of 
language  to  describe.  As  the  sun  continues  to  sink,  the  streaios 
of  brilliance  gradually  blend  and  deepen  in  one  mass  of  golden 
light,  and  the  splendid  reflections  remain  long  after  the  light  of  an 
ordinary  sunset  would  have  disappeared.  We  have  said  that  not 
every  cloudless  sunset  exhibits  this  peculiar  brilliance ;  when  the 
air  is  very  clear,  the  sun  goes  down  in  a  yellow  light  it  is  true,  but 
it  is  comparatively  pale  and  limited ;  and  when  as  is  sometimes  the 
case  in  our  Indian  summers,  the  atmosphere  is  filled  with  the  smoky 
vapor  rising  from  a  thousand  burning  prairies  in  the  far  west,  he 
sinks  like  an  immense  red  ball  without  a  single  splendid  emanating 
ray.  It  is  our  opinion  that  the  peculiar  state  of  the  atnoosphere  ne* 
eessary  to  produce  these  gorgeous  sunsets  in  perfection,  is  in  some 
way  depending  on  electrical  causes ;  since  it  very  commonly  hap- 
pens, that  after  the  brilliant  reflections  of  the  setting  sun  have  db- 
appeared,  the  auroral  lights  make  their  appearance  in  the  north,  and 
usually  the  more  vivid  the  reflection,  the  more  beautiful  and  distinct 
the  aurora.  This  fact  the  numerous  and  splendid  northern  lights 
of  last  September,  succeeding  sunsets  of  unrivalled  beauty,  must 
have  rendered  apparent  to  every  observer  of  these  atmospbeiio 
changes.  Connected  however  with  this  state  of  the  atmospheie, 
and  cooperating  with  it,  is  another  cause  we  think  not  less  peculiar 
and  efficient,  and  which  we  do  not  remember  ever  to  have  seen  oo- 
ticed  in  this  connection,  and  that  is  the  influence  of  the  great  lakec 
acting  as  reflecting  surfaces. 

Every  one  is  acquainted  with  the  fact  that  when  rays  of  light  im- 
pinge or  (all  on  a  reflecting  surface,  as  a  common  mirror,  they  slide 
oflTso  to  speak,  in  a  corresponding  angle  of  elevation  or  depresaioD, 
whatever  it  may  be.  The  great  American  lakes  may  in  this  respect 
be  considered  as  vast  mirrors,  spread  horizontally  upon  the  earth, 
and  reflecting  the  rays  of  the  sun  that  fall  upon*  them,  according  to 
the  optical  laws  that  govern  this  phenomenon.  The  higher  the  son 
is  above  the  horizon  the  less  distance  the  reflected  rays  would  have 
to  pass  through  the  atmosphere,  and  of  course  the  less  would  be  the 
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vBkct  produced  by  them ;  while  at  and  near  the  time  of  setting,  the 
rajFa  striking  horiiontally  on  the  water,  the  direction  of  the  reflected 
Tays  roust  of  course  be  so  also,  and  therefore  pass  oTer  or  through 
the  greatest  possible  amount  of  atmosphere  prerious  to  their  6nal 
dispersion.  It  follows  that  objects  on  the  earth^s  surface,  if  near  the 
reflecting  body,  require  but  little  elevation,  to  impress  their  irregu- 
iarities  on  the  reflected  light;  and  hence  any  considerable  eminences 
on  the  eastern  shore  of  the  great  lakes,  would  produce  the  effect  of 
lessenmg,  or  totally  intercepting  these  rays  at  the  moment  the  sun 
was  in  a  portion  nearly  or  quite  horizontal.  The  reflecting  power 
of  a  sur&ce  of  oarth,  though  far  from  inconsiderable,  is  much  less 
than  that  of  water,  and  may  in  part  account  not  only  for  the  breaks 
in  the  line  of  radiance  which  exist  in  the  west,  but  for  the  fact  that 
the  autumnal  sunsets  of  the  south  are  inferior  in  brilliance  to  those 
of  the  north.  We  have  been  led  to  this  train  of  thought  at  this 
time,  by  a  succession  of  most  beautiful  sunsets,  which^  commencing 
the  last  week  in  August,  have  continued  through  the  months  of  Sep- 
tember and  October,  with  a  few  exceptions,  in  consequence  of  the 
atmospheric  derangement  attending  the  usual  equinoctial  gales. 

It  will  be  seen  by  a  reference  to  a  map  of  the  United  States,  that 
from  the  residence  of  the  writer,  (Otisco,  Onondaga  Co.  N.  Y.,) 
the  lakes  extend  on  a  great  circle  from  north  to  south  of  west,  and 
of  course  embrace  nearly  the  whole  extent  of  the  sun's  declination, 
as  observed  from  this  place.  The  atmosphere  of  the  north  then 
with  the  exception  of  a  few  months  is  open  to  the  influence  of  re- 
flected light  from  the  lakes,  and  we  are  convinced  that  most  of  the 
resplendent  richness  of  our  autumnal  sunsets  may  be  traced  to  this 
source.  The  successive  flashes  of  golden  and  scarlet  light  that  seem 
to  rise  and  blend  and  deepen  in  the  west,  as  the  sun  approaches  the 
horizon  and  sinks  below  it,  can  in  no  other  way  be  so  satisfactorily 
accounted  for  as  by  the  supposition,  that  each  lake,  one  after  the 
other,  lends  its  reflected  light  to  the  visible  portion  of  tbe  atmos- 
phere, and  thus  as  one  fades,  another  flings  its  mass  of  radiance 
across  the  heavens,  and  acting  on  a  medium  prepared  for  its  recep- 
tion, prolongs  the  splendid  phenomena. 

We  have  for  years  noticed  these  appearances  and  marked  the  fact, 

that  in  the  early  part  of  September,  the  sunsets  are  generally  of  on- 

•  usual  brilliancy,  and  more  prolonged  than  at  other  or  later  periods. 

They  are  at  this  season,  as  they  are  at  all  others,  accompanied  by 

pencik  or  streamers  of  the  richest  light,  which  diverging  from  the 
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position  of  the  sun,  appear  above  the  horizon,  and  are  sometimes  so 
well  defined  that  they  can  be  distinctij  traced  nearly  to  the  aenkh. 
At  other  seasons  of  the  year,  clouds  just  below  the  horizon  at  sunset 
produce  a  somewhat  similar  result  in  the  formation  of  brushes  of 
light ;  and  elevated  ranges  of  mountains,  by  intercepting  and  divi- 
ding the  rays,  whether  direct  or  reflected,  effect  the  same  appeaiaiH 
ces ;  but  in  this  case  there  are  no  elevated  mountains,  and  on  the 
most  splendid  of  these  evenings  the  sky  is  always  perfectly  doudless. 
We  have  marked  the  uniformity  in  the  relative  position  of  these 
pencils  at  the  same  season  of  the  year  for  a  great  number  of  years; 
and  this  uniformity,  while  it  proves  the  permanence  of  their  cause, 
has  led  us  to  trace  their  origin  to  the  peculiar  configuration  of  the 
country  bordering  on  the  great  lakes. 

At  the  time  of  year  these  pencils  are  beginnmg  to  be  the  most 
distinct,  a  line  drawn  from  this  point  to  the  sun  would  bear  at  sun- 
set, about  twenty  five  degrees  north  of  west,  passing  over  tbe  west 
end  of  lake  Ontario,  the  greatest  diameter  of  Lake  Huron,  and  acrasB 
a  considerable  portion  of  Lake  Superior.  At  thb  time,  or  about 
the  first  of  September,  the  streamers  or  pencib  exhibit  somewhat 
the  appearance  shown  in  tbe  following  engraving : 


Here  A,  represents  the  place  of  the  sun,  some  two  or  three  de- 
grees below  the  horizon  B,  B.  Fig.  1,  denotes  the  reflections  firom 
Lake  Erie.  2,  the  comparatively  dark  space  caused  by  the  penin- 
sula between  Lake  Erie  and  Lake  St.  Clair.  3,  represents  the  re- 
flected rays  from  St.  Clair.  4,  the  now  reflecting  peninsula  between 
the  St.  Clair  and  Lake  Huron ;  and  5  to  13  the  reflection  fiom 
Lake  Huron,  broken  into  pencils  by  the  elevated  lands  on  the  south- 
eastern margin  of  the  lake. 
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ceiative  posiuoD  ot  tne  sun  and  tbe  lakes,  tne  nature  of  reelecting 
surfaces^  and  tbe  hills  that  it  has  been  ascertained  border  Lake  Hu- 
ron on  the  east,  it  appears  clear  to  us,  that  the  broken  line  of  these 
hills  acts  the  part  of  clouds  or  mountains  in  other  circumstances,  in 
intercepting  and  dividing  into  pencils  the  broad  mass  of  light  reflect- 
ed from  the  Huron,  and  thus  creating  those  beautiful  streamers  that 
appear  in  the  north  of  west,  and  with  which,  as  it  were,  the  com- 
inencement  of  autumn  and  the  Indian  summer  is  marked.  Farther 
to  the  south,  appears  distinctly  the  break  occasioned  by  the  land  that 
intervenes  between  the  Lakes  Huron  and  St.  Clair,  and  this  as  well 
as  the  one  between  the  latter  lake  and  Erie,  is  rendered  more  stri- 
king  by  the  brilliant  pencil  streaming  across  the  heavens  from  the 
St.  Clair.  The  reflected  light  of  this  body  of  water,  insulated  as  it 
is  by  the  shaded  spaces  in  the  sky,  and  separated  from  the  glowing 
masses  to  the  north  and  the  south,  is,  throughout  the  season,  one  of 
the  most  striking  and  best  defined  objects  in  the  west.  From  the 
middle  of  September  to  the  early  part  of  October,  during  which  time 
the  sun  sets  nearly  in  the  west  from  this  place,  the  appearance  of 
the  reflected  rays  is  somewhat  like  the  representation  below. 


IQ     13 


Here  the  letters  and  figured  represent  the  same  objects  as  in  the 
former  cut,  and  show  that  the  cause  of  the  pencils  must  be  perma- 
nent or  such  a  change  in  their  inclination  would  not  take  place  with 
the  declination  of  the  sun.  The  reflections  from  Erie  at  this  time 
rise  in  a  broad  unbroken  mass  a  little  south  of  west,  while  that  from 
St.  Clair  occupies  the  centre,  and  the  maze  of  pencils  from  Huron 
begin  to  blend  and  show  nearly  as  one  body.  As  the  sun  returns 
still  farther  south,  the  light  from  Erie  occupies  a  still  more  prominent 
place ;  the  column  of  light  from  the  St.  Clair  inclines  still  more  to 
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thtt  right ;  the  breaks  from  the  isthmuses  of  Erie  and  Hurmi  beoome 
leas  disttoct ;  the  reflections  from  the  Huron  are  melted  into  an  un- 
broken mass,  the  interruption  from  the  hilk  being  lost  in  the  oblique 
portion  of  the  pencils ;  and  the  sun  has  scarcely  time  to  leave  this 
extensive  line  of  reflection,  before  all  these  streamers  and  breaks 
are  abruptly  melted  into  the  rich  dark  crimson  that  floats  up  from 
the  Michigan,  or  the  mighty  Superior.  At  the  close  of  October  or 
the  first  of  November,  the  splendor  of  the  heavens,  though  sensibly 
diminished,  is  at  times  very  great,  and  the  outline  of  the  refledioos 
presents  the  following  appearance. 


ii  3  4        lo        13 


The  figures  and  letters  are  still  the  same,  and  taken  in  connection 
with  the  southern  declination  of  the  sun  shows  as  before  the  fixed 
nature  of  the  causes,  and  their  relative  position  to  the  observer. 
Lake  Erie  now  fills  up  the  foreground  in  the  direction  of  the  sun ; 
St.  Clair  is  still  distinct,  and  separated  from  Erie  and  Huron ;  the 
hills  which  in  early  autumn  were  between  us  and  the  sun,  and  broke 
up  the  light  thrown  from  the  Huron  into  such  beautiful  pencils,  are 
now  to  the  northward  of  any  light  reflected  to  us,  if  indeed  they  are 
not  beyond  the  line  of  rays  from  the  lake,  and  the  streamers  from 
this  source  disappear  from  the  heavens,  not  to  return,  until,  with 
another  year  and  a  renewed  atmosphere,  the  sun  is  again  found  in 
the  same  position.  Were  there  any  elevated  ranges  on  the  peninsula 
of  Michigan,  we  might  reasonably  expect  that  the  reflected  light  from 
that  body  of  water,  would  be  broken  as  is  the  cone  from  Lake  Hu- 
ron. But  Michigan  is  too  level  to  ofler  in  its  outline  any  such  in- 
terruption, hence  the  pencils  must  fade  away  with  the  disappear- 
ance of  the  sun  from  the  line  of  the  Huron,  St.  Clair,  and  Erie.  It 
is  possible  too  that  as  the  season  advances  the  atmosphere  loses  its 
proper  reflecting  condition,  and  renders  it  impossible  for  reflected 
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cnange  aenotea  oy  tne  lact  tbat  in  the  regioo  or  tbe  lakes,  tnuaaer 
rarely  occurs  after  these  phenomena  become  visible,  and  tbat  these 
are  usually  accompanied  or  followed  by  t(ie  aurora,  would  seem  to 
render  such  a  supposition  probable. 

We  have  thrown  out  these  hints — for  we  consider  them  nothing 
more — in  the  hope  of  directing  the  notice  of  other  and  more  com- 
petent observers  to  the  facts  stated,  and,  if  possible,  thereby  gaining 
a  satisfactory  solution  of  the  splendid  phenomena  connected  with  our 
autumnal  sunsets,  (should  the  foregoing  not  be  considered  as  such,) 
or  should  further  observations  show  tbat  any  of  the  above  premises 
or  inferences  have  been  founded  in  error. 
Olisco,  NoyemberS,  1837. 


Art.  XVIII. — Some  RemarJcs  on  the  Genus  Paradoxides  ofBrong^ 
niart,  and  on  the  necessity  of  preserving  the  Genus  TriarthruSf 
proposed  in  the  Monograph  of  the  IVilobites  of  North  Amev" 
ica ;  by  Jacob  Green,  M.  D.,  Professor  of  Chemistry  in  Jeffer- 
son Medical  College. 

The  genus  Paradoxides,  first  proposed  by  Prof.  Brongniart,  and 
founded  on  a  magnificent  trilobite  in  M.  DeFrance's  collection,  has 
embarrassed  most  fossil  zoologists  who  have  attempted  to  make  use 
of  it  in  arranging  and  describing  their  specimens.  The  late  Pro- 
fessor Dalman,  in  his  important  memoir  on  the  trilobites,  published 
in  the  Transactions  of  the  Swedish  Academy,  would  not  admit  the 
genus  as  it  now  stands,  into  his  work,  but  grouped  some  of  the  spe- 
cies included  in  it,  under  the  generic  name  of  Olenus. 

The  animal  remain  in  M.  DeFrance's  cabinet,  is  called  by  Prof. 
Brongniart  Paradoxides  spinulosus,  and  was  the  only  Paradoxides 
which  he  had  examined  when  his  valuable  work  on  the  Trilobite^ 
first  appeared.  Dr.  Wahlenberg's  fine  figure  of  the  old  Linnean 
fUntomolithus  paradoxus,  was  so  analogous  in  all  its  principal  charac- 
ters to  the  fossil  of  DeFrance,  that  he  not  only  did  not  hesitate  to 
consider  it  another  species  of  the  same  genus,  but  he  gave  the  ge- 
neric name  itself  to  this  group,  to  preserve  the  memory  of  Linne's 
singular  relic.  Now  if  this  genus  had  embraced  those  animals  only, 
which  exhibit,  what  its  author  considers,  its  essential  characters, 
there  would  have  been  no  difficulty  on  this  subject.     These  charac- 
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ten  are,  that  the  animals  should  be  blindf  and  that  the  arches  of  the 
lobes,  and  especially  those  of  the  imly  should  be  prolonged  beyond 
the  membrane  which  sustains  them.  But  notwithstanding  these  re- 
marks, and  doubdess  from  a  desire  not  to  multiplj  names.  Professor 
Brongniart  has  introduced  into  his  genus  Paradoxides,  from  draw- 
ings^ three  animals,  which  bear  a  very  faint  resemblance  to  those  on 
which  it  was  founded  ;  these  fossils  he  names  P.  scaraboides,  P. 
gibbosus,  and  P.  laciniatus.  The  first  has  an  expanded  tail,  some- 
what like  an  Asaph ;  the  second  has  no  prolongation  whatever  of 
the  lateral  and  caudal  arches,  and  the  third  is  supposed  to  be  fur- 
nished with  eyes.  I  have  but  little  doubt  that  Prof.  Brongniart  wiH 
exclude  these  fossils  when  he  comes  to  examine  them  for  himself 
from  his  otherwise  natural  genus  Paradoxides,  in  some  future  editioo 
of  his  most  admirable  work. 

The  practice  adopted  bjr  some  of  amending,  modifying,  or  in 
some  essential  point,  altering  the  generic  characters  of  one  author  to 
adapt  them  to  new  animals  discovered  by  another,  I  suppose  to  be 
altogether  inadmissible  and  contrary  to  the  established  canons  of  a 
correct  nomenclature.  ' 

I  have  been  led  to  these  remarks  in  consequence  of  some  recent 
attempts  to  force  my  genus  Triartbrus  into  that  of  Paradoxides.  It 
is  not  pretended,  I  believe,  that  the  animal  remain  I  have  described 
as  Triarthrus  Beckii^  bears  the  most  distant  resemblance  to  the  P. 
spinulosus  or  the  P.  iessiniy  the  only  true  Paradoxides  of  Brongni- 
art, but  that  the  head^  according  to  one  author,  is  like  that  of  the  P. 
scaraboides,  and  the  tail,  according  to  another,  is  similar  to  that  of  the 
P.  gibbosus.  It  is  obvious  that  by  such  a  process  of  compressioa 
and  amalgamation,  of  decapitation  and  curtailment,  all  generic  di^ 
tinctions  would  be  of  little  value. 

It  is  one  of  the  fixed  principles  of  nomenclature  among  natural- 
ists, that  the  first  name  applied  to  a  genus,  should  be  invariably  re- 
tained, and  that  the  author  himself  of  the  genus  should  not  be  allow- 
ed, without  the  most  cogent  reasons,  to  infringe  this  law.  From  the 
great  accumulation  of  species,  and  from  the  new  discoveries  widi 
regard  to  old  ones,  in  fossil  zoology,  it  is  plain  that  if  we  adhere  to 
the  genera  as  first  established,  and  create  no  others ;  or  if,  on  the 
plan  of  Fabricius,  we  make  subdivisions  of  them,  by  introducing  new 
characters  to  adapt  them  to  new  objects,  then  the  genera  will  not 
only  be  overloaded,  so  as  to  be  comparatively  useless,  but  they  will 
necessarily  embrace  animals  very  imperfectly  characterized.    Again, 
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it  is  maintained  by  many,  that  an  indispensable  condition  to  the  es* 
tablishment  of  a  genus,  is  that  some  species  be  at  the  same  time  ex- 
hibited as  typical  of  the  whole  group.  When  this  can  be  done,  its 
expediency  and  propriety  is  exceedingly  obvious ;  but  when  we  con- 
sider our  ipperfect  views  of  organized  beings,  taken  as  a  whole, — 
and  more  especially  our  limited  knowledge  of  fossilized  bodies,  a 
knowledge,  however,  which  is  almost  daily  increasing ;  it  is  manifest 
that  species  now  at  the  head  of  a  genus,  will,  in  the  progress  of  dis- 
covery, more  naturally  arrange  themselves  in  some  other  position  in 
the  group.  But  when  an  author  himself  regards  a  particular  species 
as  the  type  of  his  genus,  we  must,  I  suppose,  retain  his  generic  name 
ibr  that  type,  whatever  may  become  of  the  other  species  which  our 
imperfect  knowledge  may  have  led  us  afierwards  to  group  with  it. 

Governed  by  the  preceding  principles,  I  would  suggest  the  pro-, 
priety  of  limiting  the  genus  Paradoxides  of  Brongniart  to  those  fossil 
remains  only,  which  are  allied  in  their  structure  to  the  P.  tessini  and 
P.  spinulosus,  and  which  must  be  regarded  a  typical  species.  On 
the  same  ground  I  would  urge  the  necessity  of  retaining  the  genus 
Triarthrus,  which  was  proposed  in  1832.  A  slight  comparison  of 
some  of  the  essential  characters  of  the  two  genera,  will  prove  the 
Importance  of  separating  them. 

Paradoxides.  Triarthrus. 


JSorfy— depressed— not  contractile 
Costal  arches — with    filamentous 

or  spinous  prolongations. 
Lateral   lobes — wider    than    the 

middle  lobe. 


Body — elevated— contractile. 

Costal  arches — with  no  prolonga- 
tions whatever. 

Lateral  lobes — not  wider  than  the 
middle  lobe. 


For  these  reasons,  and  some  others  which  might  be  specified,  I 
conceive  that  the  genus  Triarthrus  ought  not  to  be  merged  in  that  of 
Paradoxides, 

The  following  may  be  considered  as  the  generic  characters  of 
the  Triarthrus. 

Body  slightly  convex— contractile. 

Buckler — with  transverse  furrows  or  folds. 

Oculiferous  tubercles — none. 

Abdomen^  with  ten  or  more  articulations. 

Lateral  lobes,  not  prolonged  as  in  Paradoxides. 

Tail  simple,  or  furnished  with  a  membranaceous  expansion. 
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The  peculiar  orgaoisation  of  the  ta3  naturally  divides  the  geoos 
into  two  sectioDS,  and  all  the  species,  as  far  as  they  are  knowD,  may 
be  arranged  as  follows. 

Genus  Trijlrthrus. 

Tail  simple,  or  without  membranaceous  expansion.. 

T.  Beckii. 

T.  Gibbosus.     (P.  Gibbosus  of  Brong.) 

Tail  with  membranaceous  expansion. 

T.  Scaraboides.     (P.  Scaraboides,  Brong.) 

T.  Laciniatus?     (P.  Laciniatus,  Brong.) 

In  the  last  number  of  your  Journal  there  is  a  very  interesUDg 
paper  on  some  trilobites,  by  James  Hall,  Esq.,  and  he  has  had  the 
good  fortune  to  discover  and  describe  the  first  perfect  specimen  of 
our  Trianhrus  Beckii,  the  only  American  species  of  this  genus 
which  I  suppose  has  yet  been  found.  His  excellent  paper  conlaios 
the  figure  and  description  of  what  he  imagines  to  be  another  species, 
but  judging  from  the  representation  he  has  given  of  it,  and  from  the 
numerous  heads  or  bucklers  of  the  animal  in  my  possession,  the  cur- 
vature of  the  external  margin  of  the  cheeks,  which  seems  to  consti- 
tute the  principal  peculiaiity,  has  been  produced  by  the  manner  in 
which  the  animal  has  been  fossilized. 

Before  closing  these  remarks,  I  may  mention  an  objection  which 
has  been  urged  against  the  genus  Trianhrus,  because  it  was  founded 
on  the  supposition  that  the  buckler  was  the  abdomen  of  the  animal. 
This  objection,  I  think,  will  not  be  considered  valid,  especially  as  the 
term  Triarthrus,  which,  though  originally  applied  to  the  three  divis- 
ions or  articulations,  of  what  was  then  supposed  to  be  the  abdomen, 
may  now,  without  much  latitude  of  interpretation,  be  considered  as 
referring  to  the  three  lobes,  or  longitudinal  divisions  of  the  body,  the 
name  would  then  be  analogous  to  Trilobitc,  Trimerus,  and  other  ap- 
pellations common  in  zoological  nomenclature.  At  any  rate,  I  now 
propose  the  name  Triarthrus,  for  the  group  as  above  characterized. 
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Art.  XIX. — Remarks  on  the  Barometer ,  with  a  table  of  Meteoro- 
logical  Observations^  made  on  board  of  the  U.  S.  Ship  Peacock^ 
from  July  Sth,  to  August  17 thy  1827,  during  a  passage  from 
Peru  to  the  United  States,  by  way  of  Cape  Horn,  reported  by 
W.  S.  W.  RuscHENBERGER,  M.  D.,  Sufgeon  U.  S.  Navy,  8ic. 

Tbe  barometer  has  oot  been  in  general  use  in  the  Navy  of  the 
United  States  more  than  fifteen  or  twenty  years.  Though  this  pe« 
riod  is  sufficient  for  establishing  its  utility  in  foretelling  stales  of 
weather,  it  has  not  yet  gained  the  universal  confidence  of  the  officers. 
However  certain  the  indications' of  this  instrument  may  be  on  shore, 
where  it  is  at  perfect  rest,  and  where  the  observations  may  be  made 
with  the  nicest  accuracy,  the  same  cannot  be  said  of  it  when  at  sea ; 
where,  from  the  incessant  motion  of  the  ship,  in  spite  of  the  best 
mechanical  contrivance  for  its  suspension,  the  mercurial  column  is 
constantly  fluctuating,  and  therefore  the  observations  are  obnoxious  to 
error,  and  at  best  must  be  conddered  only  as  proximative  to  the  truth. 

In  the  British  navy  the  same  difiTerence  of  opinion  prevails,  though 
we  might  infer,  that  it  is  implicitly  relied  on  in  some  instances.  We 
were  told,  when  in  China,  that  the  commander  of  an  English  two- 
and-thirty  gun  frigate,  in  the  month  of  August,  1835,  actually  threw 
overboard  all  his  guns,  because  the  rapid  sinking  of  the  barometdt 
indicated  an  approaching  typhpon.  This  gentleman  took  to  himself 
the  credit  of  thereby  saving  the  ship,  which  was  in  a  few  hours  af- 
terwards thrown  upon  her  beam  ends  by  a  violent  storm,  and  with 
difficulty  saved  from  total  loss,  even  thus  lightened  of  her  battery. 
Such  instances  must  go  far  in  establishing  the  claims  of  the  instru- 
ment to  confidence. 

It  is  pretty  generally  conceded  that  the  barometer  is  more  fahhful 
in  its  indications  in  some  positions  than  in  others;  and  while  it  is  al- 
most altogether  distrusted  near  the  equator,  it  is  confidently  referred 
to  in  high  latitudes.  In  the  city  of  Lima,  Lat.  12^  S,  Dr.  Unanue, 
(Observaciones  sobre  el  clima  de  Lima,)  tells  us,  the  barometer  only 
varies  from  two  to  four  lines  throughout  the  year,  without  any  estab* 
lished  order,  the  range  being  two  lines  higher  in  the  summer  than  in 
the  winter.  It  should  be  borne  in  mind,  that  the  atmosphere  of  this 
region  is  rarely  aflfected  by  any  very  strong  commotion ;  and  in  one 
instance,  (April,  1808,)  just  before  a  fresh  south  gale,  it  rose  between 
two  and  three  lines  above  its  ordinary  maximum  height.  In  tbe 
island  of  Ceylon,  also  near  the  equator,  the  barometer  mvariably 
foretells  an  approaching  gale. 
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At  places  beyond  the  tropics,  scarcely  a  difference  of  opinioQ  ex- 
ists on  the  subject.  At  Valparaiso,  Lat.  33^  S*,  any  considerable 
fall  of  the  mercury  is  almost  always  followed  by  a  gale  from  the 
north,  accompanied  by  heavy  rain ;  and  at  the  Cape  of  Good  Hope, 
Lat.  35^  S.,  the  sinking  of  the  barometer  always  precedes  the 
storm.  OS  Cape  Horn,  Captain  King,  R.  N.,  found  its  indicatioos 
of  the  utmost  value,  and  states  that  its  variations  **  correspond  to 
those  of  high  northern  latitudes  in  a  remarkable  manner,  chang- 
ing south  for  north,  east  and  west  remaining  the  same."  In  anoth- 
er place  he  says,  **with  respect  to  the  utility  of  the  barometer 
as  an  indicator  of  the  weather  that  is  experienced  off*  Cape  Horn,  I 
do  not  think  it  can  be  considered  so  unfailing  a  guide  as  it  is  in  the 
lower  or  middle  latitudes.  Captain  Fitz  Roy,  however,  has  a  b^ter 
opinion  of  the  indications  shown  by  this  valuable  instrument :  iny 
opinion  is,  that  although  the  rise  or  fall  precedes  the  change,  yet  it 
more  frequently  accompanies  it."* 

The  barometer  is  subject  to  a  diurnal  flux  and  reflux,  which  was 
first  remarked,  I  believe,  by  Baron  Humboldt,  in  J  802,  at  Lima,  and 
since  confirmed  by  various  observers  at  other  places.  At  that  place, 
Dr.  Unanue  states,  it  rises  from  five  o'clock,  A.  M.  until  nine,  the 
time  of  its  maximum  height;  from  that  hour  until  meridian,  it  re- 
mains stationary ;  then  falls  until  four  o'clock,  P.  M .  and  remains  sta- 
tionary ;  it  again  rises  from  seven  till  eleven  o'clock,  and  again  de- 
scends from  midnight  until  four  o'clock,  A.  M. 

The  variations  of  the  barometer  were  noted  every  four  hours, 
through  the  day  and  night,  in  a  range  of  93  degrees  of  latitude  in  the 
Atlantic,  and  45  degrees  in  the  Pacific  ocean. 

The  first  column  in  the  table  shows  the  day  upon  which  the  obser- 
vations were  made ;  the  second,  the  position  of  the  ship  ;  the  third, 
the  hour  of  the  day,  beginning  at  the  meridian,  (marked  m,)  the  fig- 
ures 4  and  8,  immediately  following,  are  four  and  eight  o'ckKk,  P. 
M. ;  0,  is  the  sign  of  midnight,  and  the  figures  4  and  8  are  four  and 
eight  o'clock,  A.  M. ;  so  that  the  divisions  of  the  day  are  io  accord- 
ance with  the  nautical  method  of  reckoning  time.  The  fourth  cd- 
umn  contains  the  variations  of  the  barometer ;  the  fifth  and  sixth, 
the  temperature  of  the  air  and  water  by  Fahrenheit's  thermometer ; 
the  seventh,  the  direction  of  the  wind  ;  the  eighth,  the  distance  run 
by  log  each  four  hours,  to  show  proximately  the  force  of  the  wind, 

«  Sailing  Directions  for  the  coasts  of  eastern  and  western  Patagonia,  dtc^  bj 
Philip  Parker  King,  Captain  R.  N.,  F.  R.  S.,  &c.    London :  1832. 
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reefs,  the  ship  was  under  full  sail. 

The  temperature  of  the  air  tuid  water  were  examined  by  the  same 
thermometer,  and  therefore  we  may  suppose  the  temperature  of  the 
air  is  marked  lower  than  it  actually  was,  as  the  mercury  would  fall 
something  from  the  evaporation  of  the  moisture  left  upon  the  glass 
after  each  immersion. 

According  to  the  table,  the  fluctuations  of  the  barometer  do  not 
precede  the  changes  of  weather,  but  as  Captain  Fitzroy  remarks, 
seem  to  accompany  them.  On  the  28ih  of  July,  the  ship  was  lying- 
to  in  a  gale,  the  barometer  standing  at  29.76  inches ;  on  the  29th,  the 
barometer  standing  at  30.15,  the  ship  is  still  lying-to,  the  weather 
moderating  with  the  rise  of  the  mercury.  The  barometer  having 
fallen  m  the  preceding  five  days  from  30.50  to  29.75,  on  the  4th 
August,  (lower  than  it  was  in  the  gale  of  the  28th  July,)  the  weather 
was  cloudy  and  the  wind  moderate.  The  mercury  continued  to  fall 
until  the  11th,  when  it  stood  at  28.40,  yet  in  the  mean  time  the 
weather,  though  somewhat  boisterous,  was  not  so  heavy  as  to  require 
the  ship  to  lie-to.  The  same  description  of  weather  was  experi- 
enced under  almost  all  the  variations  of  the  barometer,  though  it  was 
commonly  fair  when  the  mercury  stood  above  thirty  inches,  but  not 
invariably  so. 

The  observations  do  not  show  that  the  mercury  has  a  regular  di- 
urnal flux  and  reflu;c,  though  it  was  seldom  stationary  throughout  the 
twenty-four  hours. 

It  would  seem,  from  our  present  knowledge,  that  the  fluctuations 
of  the  barometer  indicate  changes  of  weather  diflferently  in  diiSerent 
latitudes ;  while  a  rise  of  the  mercury  in  some  regions  is  followed 
by  fresh  gales,  in  others,  the  same  phenomena  follow  the  fall  of  the 
column.  If  this  be  established,  it  is  clear  that  the  barometer  is  not 
of  universal  practical  use  in  navigation,  but  requires  to  be  studied  for 
particular  regions. 

Though  we  may  generalize  from  the  table  before  us,  the  observa- 
tions are  too  limited  to  inf(^r  any  general  rules,  or  establish  any  one 
fact  in  relation  to  the  practical  use  of  the  instrument ;  but,  sufficient 
evidence,  with  very  little  labor,  might  very  soon  be  accumulated  by 
navigators,  to  put  all  questions  at  rest  in  regard  to  it. 

The  temperature  of  the  water,  both  in  the  Pacific  and  Atlantic, 
was  constantly  higher  than  that  of  the  air,  and  increased  as  we  ap- 
proached the  land  at  Rio  de  Janeiro,  as  well  as  at  Bahia. 

U.  S.  Ship  Peacock,  Norfolk,  Va.,  October  27,  1837. 
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Meteorologied  Observations,  made  on  hoard  of  the  U.  States  Ship 
Peacock f  on  her  passage  from  Huacho,  (Peru,)  to  the  United 
States,  vid  Cape  Horn,*  1837. 
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864  On  Miieoric  SSu>vfers  in  AugutU 

Art.  XX. — Further  proof  of  an  annual  Meteoric  Shower  in 
Auguetj  vnth  remarks  on  Shooting  Stars  in  general;  by  Ed- 
ward C.  Hkb&ick. 

Ik  1  bastj  communication  published  in  the  last  number  of  thb 
Journal,  I  stated  my  conviction  of  the  high  probability,  that  there 
generally  occurs  on  or  about  t)^  9th  of  August  in  every  year,  a 
remarlcably  large  number  of  shooting  stars.  In  support  of  that 
opinion,  it  was  shown  that  such  a  meteoric  shower  had  been  ob- 
served at  that  period,  in  at  least*  six  different  instances.  Since  that 
article  was  written,  I  have  continued  the  search,  and  have  had  the 
gratification  of  finding  several  additional  facts,  which  confirm  the 
proposition.    These  will  be  here  recited. 

(1.)  Mr.  T.  Forster,  in  his  PocJcet  Encydop^tdia  of  Natural 
Phenomena^  be.  12mo.  London,  1827,  has  a  short  article  on  me- 
teors, which  he  divides  into  three  classes.  Of  the  third  kind  be 
says,  **  They  are  generally  small,  and  of  a  bluish-white  color,  but 
their  peculiar  characteristic  is  that  of  leaving  long  white  trains  be- 
hind them,  which  remain  visible  for  some  seconds,  in  the  tract  in 
which  the  meteors  have  gone."  ♦  ♦  ♦  «  These  kind  of  meteors 
abounded  on  the  night  of  lOth  August,  1811,  after  a  showery  day." 
Part  I.  p.  40.  In  the  same  work,  (p.  5298,)  in  the  Rustic  CaUn^ 
dar,  under  date  of  August  10,  he  remarks,  ^^  Falling  stars  and  me- 
teors most  abound  about  this  time  of  year ;" — and  refeis  to  Calen^ 
dar  at  end  of  Researches  about  Atmos.  Phenom.j  and  to  the  Pe- 
rennial  Calendar.  Neither  of  these  works  is  at  my  command. 
This  '  Encyclopedia'  is  made  up  chiefly  from  manuscripts  left  by 
the  author's  father,  T.  F.  Forster,  Esq.  who  was  long  distinguished 
as  an  assiduous  meteorologist. 

(2.)  In  the  Philosophical  Transactions  of  the  Royal  Society  of 
London,  Vol.  70,  (1780)  is  a  letter  from  Sir  William  Hamilton,  de- 
scribing a  series  of  eruptions  of  Vesuvius  witnessed  by  him  in  the 
month  of  August,  1779.  Not  having  access  to  the  original  Trans- 
actions, I  quote  the  following  extracts  from  that  letter,  through 
Dodsley's  Annual  Register,  for  1780.  London.  8vo. 

"1779.  AogustS.'  Uj^n  the  whole,  this  day's  eruption  was  veryalannjog: 
antil  the  lava  broke  oat  about  two  o'clock,  and  ran  three  miles  between  the  two 
mountains,  we  were  in  continual  apprehension  of  some  fatal  event.  It  continued 
to  run  about  three  hours,  during  which  time  every  other  s]rmptom  of  the  moun- 
tain-fever gradually  abated,  and  at  seven  o'clock  at  night  all  was  calm.    H  was 
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universaUf  remarked^  thai  the.  air  this  night,  for  many  hours  after  the  orupiion, 
vas  JUUd  with  meteors,  such  as  are  vulgarly  called  falling  stars  ;  they  sh44  gen^ 
eraUy  in  a  horizontal  direction,  leaving  a  luminous  trace  behind  them,  hut  which 
Richly  disappeared.  The  night  was  remarkably  fine,  starlight,  and  without  a 
cloud.  This  kind  of  electrical  fire  seemed  to  be  harmless,  and  never  to  reach  the 
ground."— ilnt».  Reg.  pp.  81, 82. 

It  is  scarcely  possible  that  these  meteors  came  from  Vesuvius. 
The  writer  says  expressly,  that  at  7  at  night  all  was  calm,  and  gives 
us  no  intimation  that  there  were,  after  that  hour,  until  the  morning 
of  the  11th,  any  signs  of  disturbance  in  the  mountain.  If  these 
bodies  proceeded  from  the  crater,  they  must  have  been  visible  in 
their  ascent.  Moreover,  had  they  been  either  incandescent  or  burn- 
ing particles  ejected  from  the  volcano,  they  must  have  fallen  to  the 
earth. 

The  constant  expectation  of  a  new  volcanic  eruption,  doubtless 
induced  many  persons  to  maintain  a  vigilant  watch  during  the  night, 
and  thus  they  happened  to  witness  this  display  of  shooting  stars, 
which  might  otherwise  have  passed  unnoticed. 

(3.)  The  following  extracts  are  taken  from  the  '^  Results  of  a 
Meteorological  Journal  for  August,  1826,  Jcept  at  the  Observatory 
of  the  Royal  Academy y  Gosport,  HantSj'*  contained  in  Taylor's 
Philosoph.  Mag.  and  Journal,  8vo.  No.  341.  London^  Sept.  1826. 
Vol.  68. 

"  This  high  mean  temperature  is  chiefly  owing  to  the  warm  and  sultry  nights 
in  which  meteors  were  frequently  seen.  In  the  night  of  the  lOth  instant,  from  9 
till  Id  P.  M.,  there  was  a  fine  display  of  meteors  in  all  directions,  amounting  to  42; 
the  lower  ones  appeared  the  largest  and  most  luminous,  and  several  left  long 
sparkling  trains  behind  them.  It  is  remarkable  that  these  meteors  appeared 
almost  at  regular  intervals,  viz.,  three,  four,  and  sometimes  five,  in  quick  succes- 
sion about  every  quarter  of  an  hour.  There  were  dark  horizontal  beds  of  cirro»- 
tratus  of  an  electrical  appearance  moving  about  at  the  time,  which  with  freshen- 
ing breezes  from  the  westward,  seemed  to  favour  their  appearance.  Two  brilliant 
meteors,  each  about  four  inches  [ !  ]  in  apparent  diameter,  were  also  seen  here  in 
the  nights  of  the  18th  and  97th.  They  descended  comparatively  slow  from  an 
alt.  of  44^  or  45^,  and  in  the  mean  time  each  separated  into  two  distinct  meteors 
before  they  disappeared.  According  to  observations  made  here  for  some  years 
past,  meteors  have  been  more  prevalent  in  August,  than  in  any  other  month .^ 
pp.  237, 338. 

(4.)  In  the  Philosophical  Magazine  and  Journal,  8vo.  London, 
No.  277,  May,  1821,  Vol.  57,  p.  346,  is  a  "Series  of  Queries  re- 
garding  Shooting  Stars  and  Meteors,"  by  John  Farey,  Sen.,  in 
which  he  furnishes  evidence  that  on  the  night  of  August  9,  18520, 
there  was  seen  at  Gosport,  a  veryunusxial  nunJ>er  of  shooting  stars. 
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Tbe  feOawinf  tlttomeiito  are  from  the.remuks  prefixed  to  tbe 

**  Under  the  head  of '  Atmospheric  PhaBnomena'  [in  the  Anaah  of  Philoeopbj] 
tke  Doctor  [WiUiam  Bomej,  of  Qosport]  has  of  late  years  recorded  the  n«ari»er 
of  hif  obeenrations  on  small  Mtieort  or  Skoding  8Um :  these,  in  the  jear  ISSB, 
were  in  January  7,  Feb.  S,  Mch.  1,  Ap.  3,  May  %  June  1,  Jaly  15,  Aug.  80,  Sept. 
10,  Oct.  4,  Not.  9,  and  Pec.  6;  making  iSl  in  this  year :  in  1819  the  aimwd  niun- 
bar  of  each  dMcrrations  was  191. 

**  The  singnlar  fact,  of  the  month  of  Aogost  having  fomished  so  Tcry  dispro- 
portioned  a  nomber  of  these  observations,  is  accompanied  by  the  mention,  that  35 
0f  tkue wtrt  §bmrv€d in  mu hour,  which  prtceied  midmight  ontht9th0f  Augud 
last ;— they  shot  in  diiferent  directions,  and  three  of  them  whose  visible  paths  lay 
between  the  constellations  Lfra  and  Ursa  Major  were  candated  or  appeared  with 
tails;  and  the  Doctor  adds '  their  sparkling  trains  haying  been  left  brilliantly  iDn- 
tintitt^i  for  several  seconds  of  time  subsequent  to  tbe  disappearance  of  the  igni- 
ted bodies:  tlus  indeed  was  the  grandest  dispUy  of  meteors  we  ever  remember  to 
have  seen  in  so  short  a  period,  arising  from  the  very  gaseoos  or  inflammable  stale 
of  the  air.' » 

The  two  latter  instances  (1896  and  18S0)  may  bj  some  be  deem- 
ed not  at  all  uocommoQ ;  but  it  must  not  be  forgotten  that  all  the 
reoordf  of  meteors  seen  at  Gosport  are  most  wonderfullj  dimiBo- 
tive.  It  is  perfectly  certab  that  these  displays  fitr  surpassed  any 
appearance  oi  the  kind,  observed  in  those  two  years.  During  the 
entire  year  1890,  131  meteors  only  were  registered  at  that  place ; 
in  1819,  191 ;  in  1894,  100;  and  in  1895,  159.  In  each  of  these 
years,  August  is  the  most  fertile  month.  It  is  not  easy  to  imagine 
bow  so  few  only  could  have  been  seen  by  a  person  who  took  any 
notice  of  them  whatever. 

(5.)  An  vmuuaUy  targe  number  ofbrUtiant  meteors  or  shooting 
stars  was  seen  in  different  parts  of  this  country  on  the  night  of 
August  10, 1834.  The  quotation  below  given  in  evidence  is  taken 
from  tbe  meteorological  record  of  Dr.  Henry  Gibbons,  whose  wri- 
tings evince  him  to  be  an  attentive  and  faithful  observer.  The  ob- 
servations were  made  at  Wilmington,  Delaware  (N.  lat.  39^  4r, 
W.  kmg.  75<>  980  ^^^  published  in  *«  The  Advocate  of  Science 
and  Annals  of  Natural  Hbtory.'*  8vo.  Philadelphia,  Vol.  1, 1834, 
p.  179. 

**  Oa  the  evening  of  the  Kkh  of  this  month  (Aogost),  and  ontO  it  became  eloi^ 
next  morning  at  4  o'clock,  an  unosoal  n  amber  of  brilliant  meteors  were  visible. 
Their  coarse  at  first  was  Arom  north  to  sooth,  and  afterwards  from  east  to  west 
Two  or  three  were  sometimes  observed  in  a  minote.  On  the  night  of  the  11th 
thej  were  again  visible.  I  find  by  an  accoont  in  some  of  the  newspapers,  that  the 
same  phenomenon  was  observed  at  Cincinnati,  Ohio,  on  the  same  nights.** 
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(6.)  Mr.  Luke  Howard,  in  a  meteorological  table  in  Thomson's 
Annals  of  Philosophy,  Sept.  1813,  p.  240,  reports,  "  1813,  Au- 
gust 11.  A  Stratus  after  sunset,  with  Cirrostratus  remaining  above. 
Small  scintUlant  meteors  now  appeared^  falling  almost  directly 
doion,  and  seeming  to  originate  very  low  in  the  atmosphere.^*  As 
Mr.  Howard,  in  his  journal  published  in  the  Annals,  rarely  notices 
these  meteors,  it  is  probable  that  if  they  had  not  been  on  this  occa- 
sion, uncommonly  numerous,  they  would  not  have  been  mentioned. 

(7.)  For  the  following  additional  paragraph  concerning  the  me- 
teoric display  seen  at  Breslau,  on  the  night  of  August  10,  1823, 1 
am  indebted  to  Prof.  Elias  Loomis,  of  Hudson,  Ohio,  whose  library 
contains  a  copy  of  Brandes*s  work  on  shooting  stars. 

"  This  evening  was  so  still,  the  air  so  mild,  and  the  heavens,  though  not  en- 
tirely free  from  clouds,  so  rich  in  shooting  stars,  that  even  travelers,  who  fell  no 
particular  interest  in  these  phenomena,  had  their  attention  attracted  by  the  nu- 
merous and  large  fiery  meteors."  p.  9. 

The  above  shows  plainly  that  on  this  occasion  the  meteors  were 
much  more  than  usually  abundant  and  brilliant.  It  is  interesting  to 
note  that  on  the  evening  of  the  8th  next  previous,  the  number  seen 
at  Breslau  was  above  the  average.  No  observations  are  given  of 
the  evening  of  the  9th,  which  may  have  been  cloudy. 

(8.)  The  meteoric  shower  of  last  August  (1837)  was  more  splen- 
did than  I  before  supposed.  From  a  gentleman  of  this  city  who 
was  abroad  very  early  on  the  morning  of  the  10th,  I  learn  that  it 
about  3  A.  M.  he  saw  within  ten  minutes,  in  an  eastern  region  of 
the  sky,  which  comprehended  not  more  than  a  fourth  part  of  the 
hemisphere,  at  least  6fty  shooting  stars.  Many  left  brilliant  trains, 
and  three  were  often  visible  at  once. 

On  the  night  of  August  10,  1837,  there  was  also  an  unusual  dis- 
play of  meteors,  but  invisible  here,  as  our  sky  during  that  night  was 
entirely  overcast.  By  permission  of  Professor  Silliroan,  I  copy  the 
following  from  a  recent  letter  to  him,  written  by  Mr.  Davis  B. 
Lawler,  of  Cincinnati,  Ohio. 

"  On  the  night  of  the  10th  of  August  last  (1837),  being  at  Springfield,  in  this 
State,  about  70  miles  N.  N.  E.  of  this  city,  sitting  at  the  front  of  the  hotel  there 
in  the  evening  with  some  friends,  between  the  hours  of  8  and  9  P.  M.  we  were 
all  struck  with  the  uncommon  number  and  brilliancy  of  the  meteors  or  falling 
stars,  which  made  their  appearance,  and  commanded  our  attention  without  being 
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some  of  them  very  large  and  splendid.  No  watch  was  kept  for  thetn,  and  do  pir- 
tjcular  attention  paid  to  them,  and  we  soon  retired  into  the  interior  of  Uiclioae. 
The  air  was  uncommonly  transparent  and  the  moonlight  bright." 

(9.)  The  display  of  shooting  stars  described  in  the  Ibllowiog  ex- 
tract, roust  have  been  one  of  uncommon  numbers,  and  although  the 
time  does  pot  correspond  with  the  other  dates  within  a  week,  yet 
the  case  deserves  to  be  copied  in  this  connection.  If  the  times  of 
the  occurrence  of  the  meteoric  showers  have  gradually  changed 
within  six  hundred  years,  it  is  highly  important  that  we  should 
know  it.  The  quotation  is  from  Maithai  Paris  Historta  Mcj^, 
etc.    Ed.  W.  WaU,  S.  T.  D.  fol.  Land.  1640.  p.  602. 

A.  D.  1243.  "  Et  eodem  anno,  videlicet  septimo  Calend.  Augasti,  fiiit  iiai»> 
renissima,  qCrque  puris^imus,  ita  qu6d  Lactea,  sicat  solet  placidissinia  nocte  kje- 
mali  coniingeie,  manifest^  apparebat,  Luna  existente  octava.  Et  ecce  siete 
cadere  de  coslo  videbantur,  velociter  sese  jaculantes  bac  et  iliac.  •  •  •  la 
uno  instanti,  preier  solitum,  iriginla  vel  quadraginta  saltitare  vel  cadere  Tide- 
rent  ur,  ita  scilicet,  qii6d  duae  vel  tres  simul  uno  tramite,  volare  se  meDtirector. 
Unde,  si  verc  stellaB  fuissent,  (quod  nullins  sapientis  est  sentire)  nee  una  id  cob 
remansisset.  Considerent  A^trologi,  quid  bujusmodi  portentum  sigaificel:  k^ 
omnibus  inluentibus,  videbatur  nimis  stupendum  et  prodigiosum." 


This  date  is  the  26th  of  July  of  the  Julian  style,  and 
quently  about  the  2d  of  August  of  our  present  calendar.* 

(10.)  Observations  on  shooting  stars  have  of  late  engaged  the 
attention  of  persons  in  various  parts  of  Europe.  The  September 
No*  (1837)  of  the  Lond.  and  Edin.  Philos.  Magazine,  which  hs 
recently  arrived,  contains  three  articles  on  this  subject ;-— one  by  M. 
Wartmann,  of  Geneva,  and  two  by  M.  Quetelet,  of  Brussels.  TIm 
following  quotations  from  the  latter  show  that  the  author  suspects  a 
meteoric  shower  in  August. 


"  M.  Sanveur  stated  that  being  on  the  road  from  Bmssels  to  Li^ge,  in  the  i 
of  the  8th  of  last  August  (1836)  he  observed  a  considerable  number  of  shoodfij 
stars,  of  which  several  were  remarkable  for  their  size  and  brilliancj.  M.  Ute- 
telet  suggests  that  this  epoch  presents  a  singular  agreement  with  that  of  Xht  lOck 

*  There  are  on  record  several  other  well-marked  instances  of  ancient  star- 
showers,  some  of  which  it  may  be  difficult  to  reconcile  with  the  periodic  tines  of 
the  present  day.  If  their  dates  are  truly  given,  these  displays  have  happened,  at 
various  times  between  A.  D.  764  and  1243,  in  the  months  of  March,  April,  Octo- 
ber and  December.  There  seems  however  good  reason  to  suppose  that  the  ae- 
teoric  showers  of  antiquity  did  in  fact  occur  at  times  of  year  somewhat  removed 
from  the  present  periods.  A  statement  of  these  instances,  with  an  inquiry  ieto 
this  change  of  period,  may  be  expected  in  the  next  volume  of  this  Journal. 
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of  Aogiist,  which  the  results  of  observations  of  shooting  stars,  point  oat  as  one 
of  those  which  are  to  be  remarked  for  the  abundance  of  meteors  of  this  kind." 
p.  270. 

"It  would  seem  that  a  cause  exists  which  produces  from  about  the  8th  to  the 
15th  of  November,  more  frequent  appearances  of  shooting  stars.  I  have  also 
thought  that  I  remarked  a  greater  frequency  of  these  meteors  in  the  month  of 
August  (from  the  8ih  to  the  15lh)."  p.  272. 

From  the  preceding  statements  it  then  appears,  that  on  or  about 
the  9th  of  Augusty  in  at  least  eleven  different  years  (viz.  A.  D. 
1779,  1781,  1798,  1811,  1320,  1823,  1826,  1833,  1834,  1836, 
1837)  there  has  occurred  a  meteoric  shower^  or  in  other  words,  an 
unusually  abundant  display  of  shooting  stars. 

As  no  observations  have  yet  been  made  for  the  purpose  of  de- 
tecting the  August  shower,  it  is  somewhat  remarkable  that  so  many 
instances  have  been  recorded.  It  should  be  noticed,  that  these  Au- 
gust showers  have  rarely  been  watched  later  than  midnight.  Since 
shooting  stars  are  found  to  come  mostly  from  that  region  of  the 
heavens  towards  which  the  earth  is  moving,  it  cannot  reasonably  be 
doubted  that  each  of  these  displays  would  have  been  found  to  be 
more  abundant,  during  the  hours  of  the  next  morning.  That  re- 
gion, (which  for  brevity  may  be  called  the  tangential  region^)  rises 
of  course  about  midnight,  and  com^s  to  the  meridian  about  6  A,  M. 
The  memorable  storm  of  stars  of  November,  1833,  scarcely  com- 
menced before  11  P.  M. ;  and  it  is  altogether  probable,  that  every 
November  meteoric  shower  which  has  occurred  since  that  year, 
would  have  passed  unseen,  had  not  special  watch  been  maintained 
after  midnight. 

Characteristics  of  the  August  Meteoric  Shower, 

1.  This  shower  appears  to  be  longer  than  that  of  November. 
As  far  as  can  be  gathered  from  the  accidental  observations  hitherto 
made,  its  duration  may  be  considered  about  three  days.  It  may 
perhaps  be  found  to  extend  through  ten  or  fifteen  days,  and  to  arrive 
at  its  maximum  about  the  ninth.     See  I,  3,  (1),  (5),  (6),  (7),  (8). 

2.  The  '  radiant,'  or  apparent  starting  point  of  the  meteors,  ap- 
pears to  be  farther  north  than  in  the  November  shower.  On  this 
point,  however,  nothing  positive  can  be  stated  without  more  obser- 
vations continued  during  the  whole  night.  See  Mr.  G.  C.  Scbaef- 
fer's  paper,  p.  133  of  this  volume,  and  3,  (5). 

3.  Although  its  displays  are  in  general  superior  to  those  of  the 
November  shower,  yet  it  seems  never  to  have  risen  to  the  mag- 
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nificence  to  wbich  both  tbe  November  and  the  April  showers  bate 
occasioDally  attained. 

On  the  number  of  Meteoric  Showers  in  a  year. 

Three  during  the  year  may  be  considered  as  well  established^  yiz. 
those  of  November,  August  and  April.  Of  the  latter,  however,  oar 
knowledge  b  lamenubly  defective.  It  is  certain  that  an  unusual 
display  of  shooting  stars  was  witnessed  in  this  country  about  the  last 
of  April,  1803,  and  that  very  extensive  meteoric  showers  occurred 
in  April,  A.  D.  1095,  and  1122.  No  proper  efforts  to  discover  the 
April  shower  have  to  my  knowledge  yet  been  made«  A  careful 
look  out  should  be,  and  probably  hereafter  will  be  kept  up,  for  ten 
days  before  and  after  tbe  30th  of  that  month. 

Having  looked  through  many  hundred  volumes  in  search  of  me- 
teoric showers,  it  seems  to  roe  rather  improbable  that  any  fourth 
periodical  time  will  be  found.  There  are  however  several  uncer- 
tain statements  which  afford  some  slight  reasons  for  supposing,  that 
there  may  be  a  metecMic  shower  about  the  middle  of  February,  and 
also  about  tbe  middle  of  June.  As  the  phenomenon  b  one  which  io 
most  cases  would  escape  ordinary  observation,  we  must  look  for  our 
evidence  chiefly  to  the  future.  If  the  showers  of  A.  D.  902  and 
1202,  now  referred  to  October,  (new  style,)  should  be  found  cor- 
rectly stated,  then  we  shall  be  obliged  to  admit  that  in  these  two 
years  a  meteoric  shower  occurred  in  October ;  and  we  ought  to  lose 
no  opportunity  for  ascertaining  whether  their  successors  can  now  be 
discovered. 

On  the  nature^  motions^  and  numbers  of  Shooting  Stars. 

Shooting  stars  are  without  doubt  cosmical  or  celestial  bodies,  and 
not  of  atmospheric  or  terrestrial  origin.  No  plausible  reasons  for 
the  common  supposition  that  they  are  particles  of  electricity,  or  in 
some  way  the  result  of  electrical  action,  have,  to  my  knowledge,  ever 
been  advanced. 

If  we  consider  them  as  a  class  of  bodies  wholly  distinct  from  me- 
teorites, then  we  have  no  knowledge  of  their  constituent  elements. 
The  different  colors  and  appearances  which  they  present,  clearly 
indicate  however  that  they  differ  in  constitution.  Tbe  majority  are 
white,  many  are  yellowish-white,  some  are  red,  and  a  few  are  green. 
They  probably  also  differ  in  density; — ^some  appear  to  us  like 
mere  streaks  of  phosphoric  vapor ;  others  seem  to  be  solid  balls  of 
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&ty  and  leave  behind  them  trains  of  scintillations,  which  are  some* 
times  iridescent.  These  trains  not  unfrequently  retain  their  lustre 
and  their  position  several  seconds,  which,  considering  the  excessive 
tenuity  of  the  atmosphere  at  the  place,  is  a  fact  quite  unaccountable. 
I  know  of  nothing  which  renders  it  at  all  improbable,  that  meteorites 
^and  shooting  stars  are  bodies  of  the  same  class  and  have  a  common 
origin.    No  one  can  by  the  eye  discriminate  between  them. 

By  well-planned  simultaneous  observations  in  distant  places^ 
Brandes*  has  proved  that  shooting  stars  come  principally  from  that 
part  of  the  heavens  towards  which  the  earth  is  tending.  He  has 
also  proved  that  they  do  sometimes  actually  move  upwards.  This 
apparently  anomalous  motion  is  easily  explained.  His  observations 
were  made  commonly  between  9  and  11  P.  M.,  when  of  course  the 
tangential  region  is  beneath  the  horizon ;  so  that  a  meteor  coming 
from  that  region  must,  if  it  comes  into  our  field  of  view,  move  up- 
wards. Observations  made  in  this  city  on  various  days  of  the  pres- 
ent month,  between  7  and  10  P.  M.,  show  that  at  this  season  at 
least,  three  fourths  of  the  shooting  stars  visible  here  at  this  time  of 
day,  move  from  the  N.  E.  quarter  towards  the  S.  W.  If  the 
premises  first  stated  are  true,  the  reasons  for  this  general  tendency 
are  sufficiently  obvious.  At  a  corresponding  south  latitude,  we 
might  expect  this  tendency  to  be  from  the  S.  E. 

It  must  ever  be  exceedingly  difficult  to  determine  tbe  velocities 
of  shooting  stars,  and  the  statements  on  this  point  aire  not  satisfac- 
tory. If  their  rate  is  found  to  be  from  18  to  36  miles  a  second,  it 
seems  necessary  to  suppose  that  they  move  in  a  direction  contrary 
to  that  of  the  earth's  motion. 

Shooting  stars  are  wonderfully  numerous.  Leaving  out  of  con- 
sideration the  myriads  which  fall  during  the  meteoric  showers,  the 
average  daily  number  for  the  whole  globe  is  at  least  two  millions. 
It  is  of  course  impossible  rigidly  to  determine  this  number ;  but 
there  is  no  difficulty  in  showing  that  this  statement  is  probably  far 
within  the  truth.  1.  The  average  number  visible  per  hour  at  one 
place,  M.  Quetelet,  who  has  devoted  much  attention  to  the  sub- 
ject, states  at  sixteen.  This  calculation  is  based  on  observations 
made  in  Germany  and  in  Belgium,  but  there  is  no  reason  for  sup- 


♦  A  valuable  abstract  of  Brandes's  account  of  his  observations,  was  published 
by  ProC  Loomis,  in  Vol.  28  of  this  Journal,  to  wliich  I  am  chiefly  indebted  for  my 
information  concerning^  those  researches. 
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posing  that  part  of  the  world  to  be  particularly  favored  io  this  re- 
spect* In  fact  these  meteors  are,  according  to  scientiBc  travelers, 
nuch  more  abundant  within  the  tropics  than  in  higher  latitudes ; 
and  Capt.  Parrj  speaks  of  them  as  not  uncommon  in  the  extreme 
Bortb.  This  average  number,  however,  appears  to  be  the  result  of 
observations  made  before  midnight,  when  of  course  shooting  stais 
are  least  numerous,  and  also  to  be  founded  on  the  assumption,  that 
^'  a  single  observer  or  several  observers  directed  towards  one  and  the 
same  region,"  can  detect  half  of  the  whole  quantity  visible  at  one 
place.  This  number  is  therefore  too  small.  Observations  made  m 
this  city,  at  various  times  in  November,  1837,  by  three  observers, 
(a  number  insufficient  to  secure  all)  give  an  average  of  rather  more 
than  20  per  hour.*  Other  observations  justify  the  assumption  of 
this  number,  as  a  fair  hourly  mean.  During  the  entire  day  then, 
480  might  be  seen  at  one  place  if  superior  lights  did  not  interfere. 
2.  The  distance  at  which  shooting  stars  are  ordinarily  seen,  I  take 
at  one  hundred  miles.  A  few  may  be  seen  at  a  greater  dbtance, 
but  very  many  more  are  probably  invisible  at  fifty  miles,  and  some, 
according  to  Quetelet,  are  discerned  only  by  the  telescope.  Let 
this  area  be  uken  at  32,000  sq.  miles.  3.  The  earth's  surface  con- 
tains at  least  196,800,000  sq.  miles,  and  there  are  consequently  upon 
It  6150  such  areas.  The  latter  number  being  multiplied  into  480, 
we  have  2,952,000  as  the  daily  number  for  the  whole  earth.  This 
is  an  average.*  The  actual  number  on  any  one  day,  (omitting  the 
three  yearly  showers,)  may  be  one  fourth  more  or  less  than  this. 

The  source  of  these  meteors  must  be  of  vast  extent,  to  be  able  to 
sustain  for  thousands  of  years  such  incessant  and  enormous  drafts. 
It  seems  not  unreasonable  to  suppose,  that,  in  a  long  course  of  time, 
the  amount  of  matter  resulting  from  the  combustion  of  these  meteon 
must  be  very  considerable.!  Some  may  ask  whether,  if  these  bodies 
meet  the  earth  advancing  in  a  direction  opposed  to  their  motion,  they 
roust  not  deprive  it  of  some  small  portion  at  least  of  its  projectile 
force,  and  thus  shorten  the  year  ?    Past  observation  answers  in  the 


*  More  observatioDS  on  this  point,  in  all  parls  of  the  world,  at  all  times  of  the 
night  and  of  the  year,  are  much  needed.  Nine  observers  at  one  place  are  required 
to  do  full  justice  to  the  subject ;  yet  four  persons  might  probably  see  about  three 
fourths  of  the  whole  visible  number. 

t  Prof.  Raftnesque's  "  Thoughts  on  Atmospheric  Dust,"  Vol.  1,  p.  397  of  this 
Journal,  may  be  profitably  consulted  in  this  connection.  See  also  Webster^ 
Hist,  of  Epidemie  and  Pestilential  Diseases,  Vol.  2,  p.  91. 
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On  the  theory  of  Shooting  Stars. 

In  the  present  very  imperfect  state  of  knowledge  concerning 
many  of  the  phenomena  of  shooting  stars,  there  is  much  hazard  in 
proposing  any  hypothesis  on  the  subject.  Without  further  observa- 
tions, it  is  indeed  impossible  to  state  more  than  a  small  part  of  the 
conditions  which  a  theory  ought  to  fulfil.  Besides  accounting  for 
the  meteors  of  daily  occurrence,  it  should  explain  the  reasons  for 
their  appearance  in  unusually  large  but  varying  quantities  every 
year,  (or  at  least  for  many  years  in  succession,)  certainly  at  two  pe- 
riods in  the  year,  viz.,  about  Aug.  9,  and  Nov.  12,  and  probably 
also  at  a  third,  viz.,  about  the  last  of  April.  The  various  charac- 
teristics of  the  November  shower  have  been  stated  at  large  by  Prof. 
Olmsted  and  Mj:.  A.  C.  Twining,  in  preceding  volumes  of  this 
Journal ;  those  of  the  August  shower,  (so  far  as  they  are  known,) 
are  contained  in  the  present  volume. 

It  is  not  impossible  that  these  meteoric  showers  are  derived  from 
nebulous  or  cometary  bodies  with  which,  at  stated  times,  the  earth 
falls  in.  This  hypothesis,  however,  does  not  satisfactorily  account 
for  the  meteors  of  daily  occurrence. 

M.  Arago  (Comptes  Rendus,  1835,  pp.  394,  395.  4to.  Paris,) 
proposes  the  hypothesis  of  an  immense  zone  or  ring,  composed  of 
millions  of  small  bodies  or  asteroids,  revolving  about  the  sun,  whose 
orbits  meet  the  plane  of  the  ecliptic  at  that  part  of  the  path  of  the 
earth,  which  it  occupies  from  11th  to  13th  November.  This  hy- 
pothesis, in  some  shape,  will  probably  be  found  adequate  to  account 
for  all  the  phenomena. 

The  facts  at  present  known,  seem  to  require  that  the  earth  should 
pass  through  some  part  of  this  zone  in  November  and  in  April ;  and 
approach  in  August  sufficiently  near  it,  to  receive  an  unusually  large 
quantity  of  meteors.  It  is  also  necessary  that  the  earth  should  con- 
stantly keep  very  near  it,  in  order  to  obtain  its  daily  supply.  If 
however  additional  periodic  showers  should  be  discovered,  it  might 
be  difficult  to  account  for  all  by  one  such  zone. 

This  zone  probably  lies  partly  within  and  partly  without  the  or- 
bit of  the  earth.  When  the  earth  is  in  that  part  of  its  orbit  which 
is  exterior  to  the  zone,  we  might  expect  by  the  aid  of  the  tele- 
scope, occasionally  to  detect  these  bodies  passing  across  the  disc  of 
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the  sun.  Owing  to  their  distance  and  comparatively  small  sise, 
they  might  however,  while  in  their  celestial  courses,  be  totally  invisi- 
ble. Frequent  observations  of  the  sun,  for  the  [Hirpose  of  detect- 
ing these  transits,  are  highly  desirable.  The  only  important  fects 
known  to  me,  which  relate  to  this  point  are  these :— on  the  17th 
June,  1T77,  Messier  saw  myriads  of  small  dark  bodies  passing  over 
the  sun  ;  and  at  Geneva,  May  19,  1830,*  from  1  to  2  P.  M.,  mul- 
titudes of  "  small  luminous  emanations"  were  discovered  pasang 
across  the  field  of  a  meridian  telescope.  Both  these  facts  are  of 
'great  value  and  deserve  attentive  consideration. 

When  the  earth  is  in  that  part  of  its  path  which  is  interior,  it 
might  not  be  unreasonable  to  suppose  that  we  should  see  the  zone 
by  reflected  light ;  but  while  we  are  ignorant  of  the  density,  num- 
bers, size  and  distance  of  the  bodies  which  constitute  it,  we  cannot 
assert  that  it  ought  to  be  visible. 

The  only  known  celestial  appearance  to  which  this  zone  can  be 
referred  is  the  Zodiacal  Light.  Our  great  distance  from  the  equa- 
tor renders  it  impossible  for  us  to  make  observations  upon  this  light, 
which  will  determine  whether  its  position  at  various  periods  of  the 
year  is  such  as  to  permit  us  to  consider  it  the  source  of  shooting 
stars.  Satisfactory  observations  can  be  made  only  at  or  near  the 
equator. 

The  limits  which  circumstances  prescribe  to  this  article,  compel 
me  to  omit  the  consideration  of  many  important  particulars  relating 
to  this  subject,  and  to  speak  of  others  with  too  much  brevity. 

My  thanks  are  due  to  Prof.  B.  F.  Joslin,  for  the  important  assist- 
ance which  he  has  afforded  me  in  relation  to  this  inquiry ;  and  also 
to  various  friends  in  this  city,  especially  to  Messrs.  A.  B.  Haile  and 
J.  D.  Dana,  for  whose  cooperation  and  counsel  I  am  under  great 
obligations. 
New  Haven,  Conn.  Nov.  29, 1837. 

P.  S.  Since  the  preceding  article  was  written,  I  have,  through  the  kindness  of 
Mr.  R.  W.  Haskins  of  Buffalo,  N.  Y.,  been  furnished  with  his  translation  of  M. 
Arago's  reports  to  the  Academy  of  Sciences,  at  the  sessions  of  Angnst  14  and 
88, 1837,  concerning  unusual  numbers  of  shooting  stars  seen  that  month  in  various 
parts  of  Europe.  The  translation  is  published  in  the  Buffalo  Daily  Commercial 
Advertiser,  of  Nov.  25, 1837.  There  is  no  room  to  quote  it  here.  With  a  single 
exception,  its  statements  do  not  contravene  any  fact  or  conclusion  contained  in 
the  foregoing  paper. 

♦  The  details  are  related  by  Gauiier,  at  p.  206  of  his  account  of  the  extensive 
meteoric  shower  of  Nov.  13,  1832,  Bib.  Univ.  de  Geneve,  1832,  Sci.  et  Arts,  tome 
3,  pp.  189 — ^207.    These  bodies  may  possibly  have  been  in  our  atmosphere. 
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Abt.  XXI. — On  a  large  and  very  sensible  Thermoscop'c  Gaha'- 
nometer ;  by  John  Locke,  M.  D.,  Professor  of  Chemistry  in  the 
Medical  College  of  Ohio.^  (From  the  London  and  Edinburgh 
Philosophical  Magazine,  and  Journal  of  Science.) 

TO   RICHARD    TATLOR,   ^a* 

Dear  Sir — ^The  announcement  of  a  aew  galvanometer  will, 
perhaps,  scarcely  attract  attention.  But  as  1  have  been  kindly  en- 
couraged by  several  eminent  British  philosophers  to  communicate 
«ome  notice  of  my  modification  of  the  thermo-multiplier,  I  venture 
lo  send  you  the  following  sketch.  Although  a  great  labor  has  al- 
ready been  performed  in  electricity  and  magnetism,  yet  the  adepts 
are  aware  that  much  remains  to  be  executed,  and  that  among  the 
numerous  principles  already  clearly  established,  it  is  probable  that 
those  proportions  and  arrangements  which  will  produce  the  mcrxi- 
mum  effect  have  been  in  few  instances  fully  ascertained.  The  chief 
novelty  of  the  instrument  which  I  am  about  to  describe,  consists  in 
ks  proportions  and  the  resultant  effects.  The  object  which  I  pro- 
posed in  its  invention  was  to  construct  a  thermoscope  so  large  that 
its  indications  might  be  conspicuously  seen,  on  the  lecture  table,  by 
a  numerous  assembly,  and  at  the  same  time  so  delicate  as  to  show 
extremely  small  changes  of  temperature.  How  far  I  have  suc- 
ceeded will  in  some  measure  appear  by  a  very  popular,  though  not 
the  most  interesting  experiment  which  may  be  performed  with  it. 
By  means  of  the  warmth  of  the  finger  applied  to  a  single  pair  of 
bismuth  and  copper  disks,  there  is  transmitted  a  sufficient  quantity 
of  electricity  to  keep  an  eleven-inch  needle,  weighing  an  ounce  and 
a  half,  in  a  continued  revolution,  the  connexions  and  reversals  being 
properly  made  at  every  half  turn. 

The  greater  part  of  this  effect  is  due  to  the  massiveness  of  the 
coil,  which  is  made  of  a  copper  fillet  about  fifty  feet  long,  one  fourth 
of  an  inch  wide,  and  one  eighth  of  an  inch  thick,  weighing  between 
four  and  five  pounds.  This  coil  is  not  made  in  a  pile  at  the  diam- 
eter of  the  circle  in  which  the  needle  is  to  revolve,  but  is  spread  out, 
the  several  turns  lying  side  by  side,  and  covering  almost  the  whole 


•  Throngh  the  kindness  of  Dr.  Locke  we  have  received  the  fine  instrnment  de- 
scribed in  this  paper,  and  as  far  as  we  have  bad  opportunity  to  examine  it,  we  find 
it  to  justify  the  statements  made  by  its  ingenious  inventor.— Ed. 
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of  that  circle  above  and  below.  The  best  idea  may  be  fonned  of 
tbe  coil  by  the  maoDer  in  which  it  is  actually  modeled  by  the  work- 
roan.  It  is  wound  closely  and  in  parallel  turns  on  a  circular  piece 
of  board  eleven  and  a  half  inches  in  diameter  and  half  an  inch  in 
thickness,  covering  the  whole  of  it  except  two  small  opposite  "  seg- 
ments" of  about  90  degrees  each.  The  board  bemg  extracted, 
leaves  a  cavity  of  its  <fwn  shape  to  be  occupied  by  the  needle. 

The  copper  fillet  is  not  covered  by  silk  or  otherwise  coated  lor 
insulation,  but  the  several  turns  of  it  are  separated  at  their  ends  by 
veneers  of  wood  just  so  &r  as  to  prevent  contact  throughout.  In 
tbe  spreading  out  and  compression  of  the  coil  it  is  riroilar  to  Mei- 
loni's  elegant  apparatus,  though  in  my  isolated  situation  in  the  in- 
terior of  America  1  was  not  acquainted  with  the  structure  adopted 
in  his  prior  invention.  In  the  massivenest  o{  the  coil  my  instrument 
n  perhaps  peculiar,  and  by  this  means  it  aflfords  a  free  passage  to 
corrents  of  the  most  '*  feeble  intensity,"  enabling  them  to  deflect  a 
very  heavy  needle.  The  coil  is  supported  on  a  wooden  ring,  fiii^ 
nished  with  brass  feet  and  leveling  screws,  and  surrounded  by  a  brass 
hoop  with  a  flat  glass  top  or  cover,  in  the  center  of  which  is  insert- 
ed a  brass  tube  for  the  suspension  of  the  needle  by  a  cocoon  fila- 
ment. The  needle  is  the  double  astatic  one  of  Nobili^  each  part 
being  about  eleven  inches  long,  one  fourth  wide,  and  one  fortieth  in 
thickness.  The  lower  part  plays  within  the  coil  and  the  upper  one 
above  it,  and  the  thin  white  dial  placed  upon  it,  thus  performing  the 
office  of  a  conspicuous  index  underneath  the  glass.* 

I  have  not  yet  made  any  very  extensive  experiments  with  this  in- 
strument, being  only  just  now  prepared  to  do  so.  It  is  very  sensi- 
ble to  a  tingle  pair  of  thermo-electric  metals,  to  the  action  of  which 
it  seems  peculiarly  adapted ;  but  the  efficiency  of  such  metals  is 
increased  by  a  repetition  of  the  pairs,  as  in  the  thermo-pile  of  M. 
Melioni,  especially  if  they  be  massive  in  proportion  to  the  coil  il- 
aelC  With  a  battery  of  five  pairs  of  bismuth  and  antinKHiy,  tbe 
needle  was  sensibly  moved  by  the  radiation  from  a  person  at  tbe 
distance  of  12  feet,  without  a  reflector,  the  air  being  at  the  terape- 
fatore  of  72^. 

In  a  recent  interview  with  M.  Melioni,  to  whose  politeness  I  am 
much  indebted,  he  expressed  his  opinion  that  with  a  thermo-pile 


•  This  instrument  has  been  made  by  Messrs.  Watkins  and  Hill,  Opticians  and 
Philosophical  Instrument  Makers,  No.  5,  Charing  Cross. 
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maasive  in  proportioQ  to  the  coil,  my  g^Ivaooroeter  might  be  made 
to  exhibit  his  thermo-experiments  advantageously  to  a  large  clasa« 
Some  idea  may  be  formed  of  its  fitness  for  this  purpose  from  the  re- 
sult of  a  single  trial  on  '^  transmission."  The  heat  from  a  small 
lamp  with  a  reflector,  at  the  distance  of  five  feet^  passed  through  a 
plate  of  alum,  and  falling  on  a  battery  or  pile  of  five  pairs  of  bis- 
muth and  antimony,  deflected  the  needle  only  a  fraction  of  one  de- 
gree, but  on  substituting  a  similar  plate  of  common  salt,  the  same 
beat  produced,  by  impulse,  an  immediate  deflection  of  33  degrees* 
Although  the  instrument  is  finely  adapted  by  its  size  for  the  pur- 
pose for  which  it  was  intended,  class  illustration,  yet  from  the  weight 
of  the  needle  and  the  difficulty  of  bringing  it  to  rest  after  it  once 
acquires  motion,  it  is  not  so  suitable  for  experiments  of  research  as 
the  Mellonian  galvanometer.  When  a  massive  thermo-pile,  such 
as  has  lately  been  made  by  Messrs.  Watkins  and  Hill  of  Charing 
Cross,  is  connected  with  the  coil  and  excited  by  a  heat  of  about 
300^,  the  needle  being  withdrawn,  a  distinct  spark  is  obtained  on 
interrupting  the  circuit ;  in  producing  this  efl^ct  it  is  less  efficient 
however  than  the  ribbon  coil  of  Prof.  Henry.  The  tube  for  sus- 
pension, placed  over  the  center  of  the  instrument,  is  so  constructed 
as  to  admit  of  being  turned  round  by  means  of  an  index,  which  ex- 
tends from  it  horizontally  over  the  glass  cover,  and  thus  any  degree 
of  torsion  may  be  given  to  the  suspending  filament  or  wire.  A  wire 
of  any  desired  thickness  may  be  easily  substituted  for  the  cocoon 
filament,  when  the  instrument  becomes  adapted  to  measuring  the 
deflecting  forces  of  the  galvanic  battery.  By  using  a  thick  wire  it 
was  ascertained  that  the  calorimotor  of  Professor  Hare,  having  40 
plates,  each  IS  inches  square,  acted  on  the  needle  with  a  force 
equal  to  93  grains,  applied  at  the  distance  of  6  inches  from  the 
center.  In  attempting  to  force  the  needle  by  torsion  into  a  line 
parallel  to  the  coil,  where  the  deflecting  current  acts  with  the 
greatest  strength,  I  accidentally  carried  it  too  far  and  reversed  its 
voskion,  when  instantly  it  became  reversed  in  pohriiy^  that  which 
had  been  the  north  pole  becoming  the  south.  This  showed  how 
unfit  is  the  magnetic  needle  to  measure  such  a  quantity  of  electri- 
city as  was  then  flowing  through  the  massive  conductor.  The  in- 
strument was  well  adapted  to  show  to  a  class  the  experiments  upon 
radiating  heat  with  Pictet's  conjugate  reflectors,  in  which  the  differ- 
ential or  air  thermometer  aflbrds,  to  spectators  at  a  distance,  but  an 
unsatisfactory  indication.    For  this  purpose  the  electrical  element 
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necessarj  is  merely  a  disk  of  bismuth  as  large  as  a  sbilliDgy  solderad 
to  a  correspooding  one  of  copper,  blackeDed,  and  erected  in  the 
fixsus  of  the  reflector,  while  conductors  pass  from  each  disk  to  the 
poles  of  the  galvanometer.  With  this  arrangement  the  heat  of  a 
non-luminous  ball  at  the  distance  of  12  feet  will  impel  the  needle 
near  180^,  and  if  the  connexions  and  reversals  are  properly  made 
will  keep  it  in  a  continued  revolution. 

I  have  thus  given  you  a  brief  sketch  of  an  instrument  which 
seems  to  supply  a  desideratum  on  the  lecture-table,  when  the  com- 
mon thermometer  is  too  small  to  afford  to  a  class  that  direct  and 
full  satisfaction  which,  in  a  subject  so  important  as  that  of  heat,  is 
very  desirable  to  every  professor.  I  have  not  so  far  attempted  to 
use  it  extensively  as  an  instrument  of  research,  yet  it  shows  evi- 
dently the  importance  of  massiveness  in  conductors  for  feeble  cur- 
rents, such  as  those  produced  by  thermo-combinations ;  nor  am  I 
certain  that  I  have  arrived  at  a  maximum  in  this  particular,  for  so 
far  as  I  have  proceeded  in  using  thicker  conductors  for  the  coil, 
the  deflecting  effects  have  been  increased. 

I  am,  he.  John  Locke. 

London,  Aug.  30, 1837. 


Art.  XXII. — Observations  on  a  Hurricane  which  passed  over  Stow, 
in  OhiOf  October  20^A,  1837;  by  Elias  Loomis,  Professor  of 
Mathematics  and  Nat.  Philosophy  in  Western  Reserve  College. 

On  the  morning  of  October  20th,  1837,  a  hurricane,  of  destruc- 
tive violence,  passed  over  Stow,  in  Ohio.  This  town  is  situated 
about  thirty  miles  south  of  Cleveland,  in  north  latitude  41^  12',  and 
west  longitude  81^  25^  As  the  hurricane  occurred  during  the  dark- 
ness of  the  night,  we  can  collect  little  information  respecting  it,  with 
the  exception  of  the  record  which  the  wind  has  itself  left  of  its  pro- 
gress. During  the  night  of  the  19th  and  morning  of  the  20th  of 
October,  there  was  a  thunder  shower  at  Stow^  which  extended  into 
some  of  the  adjoining  towns.  The  lightning  was  rather  vivid,  the 
rain  fell  in  torrents,  and  the  wind  blew  fresh  during  most  of  the  night. 
About  three  o'clock  in  the  morning,  a  whirlwind  formed  near  the 
center  of  Stow.  It  moved  rapidly  from  west  to  east,  over  an  extent 
of  about  three  miles,  its  breadth  varying  from  forty  to  sixty,  and  oc- 
casionally to  eighty  rods.     For  about  a  mile  of  its  course,  few  objects 
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were  almost  entirely  blown  down  or  broken  off — the  fences  were 
completely  scattered — the  bouses  and  barns  were  generally  unroofed, 
and  one  house  torn  literally  into  pieces.  For  the  purpose  of  render- 
ing my  description  more  intelligible,  I  have  drawn  a  plan  of  that  part 
of  the  hurricane's  track  where  most  of  the  injury  was  done. 
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The  hurricane  commenced  a  Iktle  west  of  the  bouse  A.    Its  vio- 
lence rapidly  increased  as  it  advanced  eastward,  and  ibrougbout  that 
whole  part  of  the  track  which  is  represented  in  the  diagram,  a  large 
proportion  of  the  trees  were  leveled.     Where  no  trees  are  repre- 
sented on  the  diagram,  there  were  very  few,  if  any,  to  be  uprooted. 
Eight  buildings  were  unroofed ;  three  others  were  considerably  in- 
jured, and  the  remainder  of  those  on  the  diagram  escaped  with  a  few 
panes  of  broken  glass.     But  it  was  the  house  D,  upon  which  the 
storm  poured  its  principal  violence.     This  was  a  small  frame  bouse 
of  one  story,  and  had  been  built  but  two  years.     It  was  situated 
upon  a  slight  eminence  or  knoll,  and  was  not  protected  at  all  from 
the  fury  of  the  wind.     The  house  was  occupied  by  Mr.  Frederick 
Sanfbrd,  his  wife  and  mother,  with  three  children.     On  the  evening 
of  the  19ih,  the  family  were  absent  from  home  to  attend  a  wedding. 
They  returned  about  midnight,  and  Mrs.  Sanford  states  that  it  was 
then  raining  moderately,  the  lightning  was  somewhat  vivid,  and  the 
ti^ind  fresh.     They  retired  to  bed  and  were  soon  asleep.     Mrs.  S.  re- 
lates that  she  was  awakened  from  a  sound  sleep  by  a  crash,  which  she 
presumes  was  occasioned  by  the  falling  chimney ;  almost  at  the  same 
instant  she  felt  that  the  house  was  moving ;  there  was  a  tremendous 
roaring  noise,  and  further  than  this  she  has  no  recollection.     In  the 
morning  the  neighbors  found  the  house  a  perfect  wreck.     Not  a  tim- 
ber was  left  in  its  place.     The  foundation  stones  were  not  disturbed, 
but  the  entire  frame  of  the  house  was  lifted  up,  and  carried  in  the 
direction  of  the  barn  E.     A  portion  of  the  foundation  frame  was 
dropped  almost  immediately,  and  lay  but  a  few  feet  from  the  founda- 
tion walls.     The  bricks  of  the  chimney  were,  most  of  them,  carried 
but  a  short  distance,  and  were  scattered  along  precisely  in  the  direc- 
tion of  the  barn.     A  considerable  number  of  bricks,  however,  con- 
stituting, as  is  supposed,  that  part  of  the  chimney  which  rose  above 
the  roof,  were  carried  to  a  greater  distance,  and  scattered  mostly  in 
a  northeast  direction.     The  barn  bore  N.  29^  E.  from  the  boose, 
as  I  determined  it  by  a  compass,  and  was  distant  from  it  twenty-five 
rods.    This  entire  space  was  strewed  with  the  small  fragments  of 
the  furniture  and  timbers  of  the  house.    About  half-way  between  the 
house  and  bam,  were  found  three  corpses  horribly  mangled,  being 
the  bodies  of  Mr.  San  ford's  two  sons  and  his  mother.     Mr.  Sanford 
was  still  breathing,  but  died  in  about  an  hour.     Mrs.  Sanford  and 
her  daughter  were  unable  to  move  in  consequence  of  bruises  and 
broken  bones.     They  are,  however,  still  livbg,  and  will  probably  re- 
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corer.  Animab  of  various  kinds  were  lying  dead  among  tbe  rains. 
There  were  pigs,  geese,  hens  and  turkeys,  in  considerable  numbers, 
and  several  of  the  fowk  were  picked  almost  clean  of  their  feathers, 
as  if  it  had  been  done  carefully  by  hand.  Neither  Mrs.  Sanibrd  nor 
her  daughter  are  able  to  give  any  satisfactory  account  of  the  hurri- 
cane, for  they  were  both  of  them  awakened  from  a  sound  sleep  by 
tbe  crash  of  the  house,  and  the  next  instant  they  were  dashed  sense- 
less upon  the  ground.  I  have  stated  that  the  house  was  carried  in 
the  direction  of  the  barn.  About  half  of  the  roof  and  frame  fell 
near  the  S.  W.  corner  of  the  barn,  and  some  of  the  timbers  fell 
near  tbe  S.  £•  corner.  Several  heavy  joists  lay  scattered  forty  or 
tiky  rods  beyond  the  barn,  but  all  in  nearly  the  same  direction  from 
the  house.  There  were  several  very  remarkable  facts,  showing  the 
power  of  the  wind,  which  I  should  not  have  been  prepared  to  credit 
had  I  not  observed  them  for  myself.  I  visited  the  spot  the  day  after 
the  hurricane,  and  have  observed  it  once  since  that  time.  An  ox.- 
eart,  before  the  storm,  was  standing  close  by,  and  in  the  rear  of,  Mr. 
Sanford's  house,  and  was  loaded  with  potatoes.  Tbe  cart  was  lifted 
tip  by  the  wind ;  it  soon  turned  a  somerset,  so  as  to  empty  out  the 
potatoes  upon  the  ground,  and  nearly  all  in  a  heap.  The  cart  itself 
ivas  dropped  a  few  rods  behind  the  bam^  and  at  a  distance  of  thirty 
n>ds  from  the  house.  If  the  cart  moved  in  a  straight  line  it  must 
tiave  passed  directly  over  the  barn.  Indeed,  it  is  quite  probable  that 
such  was  the  case }  for  the  cart  struck  flat  upon  one  wheel  which 
buried  itself  to  a  considerable  depth  in  the  earth.  The  spokes  were 
all  broken,  apparently  by  tbe  severity  of  this  fall,  and  there  is  no  ap- 
pearance of  the  cart's  having  been  injured  previously  to  tbe  fall,  vrith 
tbe  exception  of  the  loss  of  the  boards  which  lined  the  body.  There 
are  no  marks  of  the  cart's  having  been  dragged  along  upon  the 
ground,  but  on  the  other  band,  the  wheel  imbedded  in  the  earth 
shows  that  the  cart  fell  nearly  perpendicularly,  and  from  a  consider- 
able height.  It  is  then  probable  that  it  passed  directly  over  the  barn. 
There  was  a  heavy  drag,  moreover,  taken  from  nearly  the  same  spot 
with  the  cart,  and  which  also  fell  by  its  side  beyond  the  barn.  The 
roof  of  tbe  barn  was  somewhat  injured,  losing  some  shingles  and 
boards,  and  it  b  conjectured  that  the  drag  might  have  struck  the 
roof  in  passrog  over  it.  I  attach  but  little  importance,  however,  to 
the  question  whether  the  cart  and  drag  actually  passed  over  the  bam. 
It  is  at  least  certain,  that  they  were  transported  by  the  wind  about 
thirty  rods,  and  fell  from  a  considerable  height. 
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A  wagon  before  the  storm  was  standing  m  front  of  tbe  booae  bj 
the  road-side.  Tbe  next  rooming  one  wheel  was  found  in  tbe  road 
about  thirty  rods  east  of  tbe  bouse ;  another  wheel  a  Uttle  farther 
north  over  tbe  fence ;  the  two  remainmg  wheels  at  a  still  greater 
distance  from  the  bouse  and  in  tbe  direction  of  tbe  bam  H.  Tbe 
wagon  box  was  found  half  a  mile  distant  in  a  northeast  direction. 

There  is  another  fact  which  appears  to  my  mind  still  more  re- 
markable. A  very  heavy  cast-iron  plough  was  lying  between  tbe 
two  houses  C  and  D ;  a  massive  iron  chain  was  attached  to  it,  and 
there  was  little  wood-work  about  it.  This  plough  was  dragged  akxig 
about  four  rods,  and  ploughed  into  the  ground  in  several  places.  la 
one  spot  it  appears  to  have  been  carried  almost  entirely  around, 
removing  all  the  turf  from  a  space  about  four  feet  square,  and  throw- 
ing up  the  earth  to  the  distance  of  six  feet ;  the  pk>ugb  was  broken 
so  as  to  be  worthless.  Various  light  objects  of  clothing  have  been 
found  in  the  neighboring  towns ;  a  sheet  was  found  in  Franklin,  three 
miles  east  in  a  straight  line,  and  a  silk  frock  with  a  bonnet  was  found 
b  Streetsboro',  a  distance  of  five  miles  in  a  direction  east-northeast. 

My  principal  object  in  examining  the  ground  has  been  to  deter- 
mine the  direction  of  the  wind's  motion.  This  may  be  done  tdera- 
bly  well  by  observing  the  bearings  of  the  fallen  trees.  Trees  wifl 
usually  fall  very  nearly  in  tbe  direction  of  the  wind  wbich  uproott 
them.  I  have  therefore  measuried  with  a  compass  the  direction  of  a 
very  large  number  of  the  trees  throughout  that  part  of  the  track 
where  the  wind  was  most  violent.  On  the  north  side  of  the  road 
and  close  by  the  barn  B  on  the  west  side  of  it,  one  tree  fell  S.  7^  E., 
another  south,  and  another  S.  9^  W.  Back  of  the  house  C,  tbe 
trees  fell  S.  42^  E. ;  S.  31^  E. ;  and  S.  12^  E.  A  litUe  farther 
east,  between  the  bouses  C  and  D,  several  apple-trees  fell  in  tbe 
direction  S.  6^  E. ;  S.  12°  E.  j  S.  31^  E. ;  S.  42°  E. ;  S.  68©  E. 
Those  nearest  the  road  were  generally  more  inclined  to  tbe  soudi 
than  those  near  the  borders  of  the  track,  but  this  rule  was  not  without 
exceptions.  Almost  exactly  north  from  the  house  D  and  at  the  dis- 
tance of  about  thirty  rods,  a  tree  fell  S.  49^  W.  A  little  farther 
east,  an  old  tree  but  a  stout  one  fell  directly  towards  tbe  bara  E 
which  boreS.  16^E. ;  and  still  farther  east,  being  directly  north 
from  the  barn,  and  distant  about  twenty  rods,  an  oak  tree  two  feet 
in  diameter  but  somewhat  decayed  fell  S.  54^  W.  In  this  neigh- 
borhood, the  whole  number  of  trees  was  very  smaU.  Still  (iirtber 
east  near  the  house  6  but  west  of  it,  the  trees  fell  £L  26^  £. ; 
S.  820W-;  N.  860W. 
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eastward.  Opposite  the  houses  D,  G  and  I,  was  a  white  oak  forest. 
Here  the  trees  were  not  generally  blown  down,  but  broken  off  at  an 
elevation  from  the  ground  of  from  twenty  to  forty  feet.  The  stoutest 
vfhite  oaks  of  two  feet  diameter  were  snapped  like  a  walking  cane. 
I  measured  the  bearings  of  a  large  number  of  the .  fallen  trunks ; 
they  were  N.  66°  W. ;  N.  46^  W. ;  N.  32^  W. ;  N.  SP  W. ; 
N.  29^  W. ;  N.  2^  E. ;  and  N.  14°  E.  Within  these  limits  the 
bearings  of  nearly  all  the  trees  in  this  forest  were  embraced,  if  we 
except  a  few  which  lay  very  near  the  road.  Here  the  trees  were 
thrown  down  in  much  greater  disorder ;  thus,  directly  opposite  the 
house  G  and  near  the  road,  one  tree  of  immense  size  fell  N.  31^  W. 
Only  two  rods  distant  were  two  others  of  about  the  same  dimensions 
which  fell  S.  31^  E.,  and  then  another  N.  3P  W.  Thus  here  were 
four  large  trees  side  by  side  with  their  trunks  as  nearly  parallel  as 
they  could  well  be  laid,  while  the  tops  of  two  pointed  northward  and 
those  of  the  others  southward. 

The  preceding  observations  will  shew  the  direction  of  the  fallen 
trees  as  compared  with  the  track  of  the  hurricane,  for  the  latter  was 
almost  due  east  and  west,  not  following  absolutely  a  straight  course, 
yet  very  nearly  so.  I  have  introduced  the^  observations  here  for  the 
sake  of  shewing  how  great  variety  there  was  in  the  bearings  of  the 
lalien  trunks,  and  also  to  shew  that  these  bearings  were  actually 
measured  and  not  loosely  estimated  by  the  eye.  A  general  idea  of 
the  direction  of  the  trees  will  be  best  acquired  from  the  diagram,  in 
which  I  have  attempted  to  represent  their  relative  positions  and  bear^ 
ings.  It  will  then  appear  from  an  inspection  of  the  diagram,  that  in 
the  midst  of  some  disorder  there  was  a  degree  of  uniformity.  Thus 
upon  either  border  of  the  track  the  trees  all  incline  toward  some 
point  in  the  center  of  the  track.  There  is  not  an  example  of  a 
tree  being  turned  outward  from  the  track,  nor  even  one  which  lies 
in  a  direction  parallel  to  it.  I  except  from  this  remark  those  near 
the  middle  of  the  path,  which  were  subject  to  a  different  law  as  will 
presently  be  seen.  Of  all  the  trees  situated  near  the  borders  of  the 
track,  the  bearing  which  approaches  nearest  to  parallelism  with  the 
track  was  in  the  case  of  an  apple  tree  about  half  way  between  the 
bouses  C  and  D.  This  bore  S.  68^  E.,  differing  22^  from  parallel- 
ism. This  is  a  striking  result  and  clearly  shews  that  the  wind  blew  from 
both  borders  of  the  track  towards  some  point  in  the  center  of  the 
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track.  This  remark  does  not  apply  to  one  part  of  tbe  track  exclu- 
sively, but  was  a  general  cbaracteristtc  of  tbe  horricaDe.  Moreover, 
tbere  was  one  spot  near  4be  bouse  A,  wbere  tbe  fences  on  each  aide 
of  tbe  road  were  blown  into  tbe  road. 

We  bave  tben  I  tbink  establisbed  tbat  tbere  were  two  povrerfid 
currents  of  wind  blowing  from  tbe  opposite  side  of  tbe  track ;  that 
is,  within  a  few  rods  of  each  other,  and  with  such  violence  that  the 
stoutest  oaks  fell  before  it.  What  tben  became  of  tbe  air  thus  accu- 
mulated in  tbe  centre  ?  It  must  bave  some  escape.  Was  this  escape 
in  a  horizontal  or  vertical  direction  ?  Tbe  evidence  I  tbink  is  suffi- 
cient to  decide  this  question  ;  tbat  tbere  was  a  powerful  current  up- 
ward from  tbe  surface  of  tbe  earth  near  tbe  middle  of  the  track,  is 
proved  by  the  objects  which  were  actually  elevated  into  the  air. 
The  bouse  D  was  lifted  directly  from  its  foundations.  Tbe  cart 
which  was  standing  near  tbe  house  was  rabed  thirty  or  forty  feet  at 
the  least  calculation  into  tbe  air.  Tbe  feather  bed  upon  which  Miai 
Sanford  was  sleeping,  was  found  next  morning  lodged  in  a  tree  nearly 
between  tbe  bouse  and  tbe  barn,  and  at  an  elevation  of  forty  feet 
from  tbe  ground.  A  coat  which  belonged  to  one  of  tbe  men  of  the 
house  was  lodged  also  in  tbe  same  tree.  Tbe  light  articles  wbick 
have  been  found  in  tbe  neighboring  towns,  prove  not  only  a  horiiootal 
current,  but  an  ascending  one  sufficient  to  counteract  the  edicts  of 
gravity  during  several  minutes. 

We  have  now  established  by  a  fair  induction,  that  there  was  a 
powerful  current  of  air  from  tbe  opposite  sides  of  tbe  track  towards 
some  point  in  tbe  centre  of  the  track,  and  that  here  there  was  also  a 
powerful  current  upward.  What  was  the  nature  of  this  ascending 
current  ?  Was  it  accompanied  by  gyration  ?  This  question  I  thuk 
we  are  able  to  answer.  Tbe  furniture  of  the  house  D,  was  scattered 
in  very  various  directions.  Tbe  hous€  itself  and  tbe  more  substan- 
tial part  of  the  furniture  were  carried  in  tbe  direction  of  the  baro ; 
portions  of  the  wagon  however,  lay  strewed  in  every  direction  from 
east  to  northeast ;  leaves  of  books  were  found  attached  to  bushes  by 
tbe  road  in  an  east  direction ;  a  tin  pail  and  various  light  articles 
were  found  in  the  woods  opposite  the  house  G,  and  in  a  directioa 
S.  E.  from  D ;  and  a  piece  of  a  clock  was  found  in  a  N.  W.  direc- 
tion from  D,  in  the  apple  orchard.  The  plough  which  was  between 
the  bouses  C  and  D,  was  obviously  carried  round  nearly  an  entire 
circumference,  for  it  left  clear  marks  of  its  course  on  the  ground. 
We  find  the  same  evidence  of  a  gyral  motion  in  tbe  directioDS  of  tbe 
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trees  which  fell  near  the  middle  of  the  track.  Take  the  case  of  the 
four  trees  I  have  mentioned  in  front  of  the  house  G.  They  lie  par- 
allel to  each  other,  side  by  side,  and  fell  nearly  at  right  angles  to  the 
track  of  the  hurricane.  Yet  the  tops  of  two  of  them  incline  to  the 
north,  and  those  of  the  other  two  to  the  soutb.  Here  there  were 
two  winds  which  blew,  we  cannot  suppose  simultaneously,  but  sue* 
cessively,  from  opposite  points  of  the  compass  at  the  very  same  spot, 
and  the  two  winds  must  have  succeeded  each  other  at  an  interval 
not  exceeding  a  minute,  for  the  violence  of  the  hurricane  was  past 
in  about  that  time.  The  preceding,  moreover,  is  a  phenomenon  which 
occurred  not  in  one  spot  merely,  but  all  along  the  centre  of  the 
'track.  Every  where  there  is  the  same  evidence  of  two  currents  m 
exactly  opposite  directions,  having  passed  over  precisely  the  same 
spot.  I  know  of  but  one  supposition  which  will  explain  all  these  phe- 
nomena ;  viz.  that  the  air  near  the  centre  of  the  track  bad  a  whirl- 
ing motion.  A  tree  then  which  was  levelled  as  this  whirl  was  ap- 
proaching it,  would  be  turned  to  the  right  for  example ;  and  another 
which  fell  as  tbe  whirl  was  receding  would  be  inclined  to  the  left; 
so  that  we  might  have  trees  side  by  side,  lying  parallel  to  each 
other,  but  with  their  tops  turned  in  opposite  directions  conformably 
with  the  observations.  It  appears,  however,  that  this  whirl  did  not 
extend  over  the  breadth  of  the  entire  track,  for  then  trees  must  have 
every  where  fallen,  occasionally  at  least,  parallel  to  the  track,  a  fact 
which  has  been  observed  only  near  tbe  middle  of  the  path. 

We  are  now  I  think,  in  a  situation  to  explain  nearly  all  the  phe^ 
Qomena  which  have  been  observed.  The  wind  blew  from  the  op- 
posite sides  of  the  track,  and  doubtless  from  every  point  of  the  com- 
pass, towards  some  point  in  tbe  centre  of  the  track ;  here  the  tvind 
rose  violently  with  a  gyral  motion.  This  vortex  itself  had  a  rapid 
motion  from  west  to  east,  sweeping  along  over  the  middle  of  tbe  hur- 
ricane's path.  Trees  then  upon  the  borders  of  the  track  would  every 
where  fall  towards  this  vortex.  Those  which  were  prostrated  as  the 
vortex  was  approaching,  would  have  an  inclination  to  the  west ;  but 
those  which  fell  as  the  vortex  was  receding,  would  be  found  inclined 
to  tbe  east,  and  we  should  no  where  find  trees  falling  outward  from 
the  track  or  even  parallel  to  it.  All  this  is  in  exact  conformity  with 
tbe  observations.  We  may  now,  moreover,  explain  a  fact  which  at  firsC 
Yiew  might  have  seemed  quite  anomalous,  viz.  that  the  house  D*  was 
carried  in  the  direction  of  the  bam,  while  a  tree  behind  the  barn  fell 
towards  the  house.     At  the  surface  of  the  earth  the  wind  nuist  have 
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DrougDC  mucn  nearer  tne  magnet  tnan  is  representea  in  ine  ngure ; 
at  the  same  time  the  friction  is  trivial.  The  apparatus  would  be 
much  improved  by  the  addition  of  another  bar  magnet  nf  ^  above 
the  coil.  In  that  case  the  magnetism  of  both  bars  might  be  pre* 
served,  by  arming  their  opposite  poles  when  not  in  use.  This  in- 
strument, though  interesting,  is  not  intended  as  a  measurer  of  gal- 
vanic force.  But  the  principle  of  making  the  conducting  wires  the 
indicators  instead  of  tlie  magnets,  appears  to  be  of  value,  for  many 
reasons.  The  conducting  wires  may  be  considered  as  perfectly  as- 
tatic, and  affording  constant  results.  It  is  difficult  to  obtain,  and 
much  more  so  to  preserve  a  perfectly  astatic  needle.  The  needle 
of  a  galvanometer  is  readily  disturbed  by  the  approach  of  any  ferru- 
ginous body.  By  substituting  for  the  dissected  cylinder  at  a  two 
entire  cylinders  above  and  below,  the  rotary  multiplier  becomes  a 
galvanoscope  of  considerable  delicacy.  In  order  to  constitute  an 
astatic  galvanometer  the  whole  should  be  inverted,  the  magnets  sup- 
ported from  below,  the  multiplier  by  a  torsion  thread  from  above, 
and  the  extremities  of  the  wire  turn  in  small  mercury  cups  in  the 
centre  of  motion.* 

Fig.  2,  represents  a  new  form  of  electrepeter.  Its  name  purports 
a  turner  or  changer  of  the  electrical  current.  An  ingenious  appara- 
tus of  this  kind,  by  Mr.  Clarke  of  London,  is  described  and  figured 
in  the  first  No.  of  Sturgeon's  Annals  ;  but  it  is  not  so  simple  in  con- 
struction, and  the  connecting  wires  in  his  machine  being  out  of 
sight,  it  is  not  so  easily  understood  as  the  one  here  figured.  The 
drawing  represents  a  double  electrepeter,  or  one  to  be  used  with 
two  separate  batteries,  and  two  or  more  pieces  of  electro-magnetic 
apparatus.  Divide  the  machine  at  a,  and  bring  up  the  woodea 
pillar  r  to  the  left  hand  division,  and  you  have  the  single  electre- 
peter, answering  for  most  purposes.  The  one  I  have  constructed| 
was  made  for  reversing  the  motion  of  an  electro-magnetic  enginei 
and  has  four  parts,  a  c  is  a  cylinder  of  mahogany  f  inch  diameter, 
mounted  for  semi-rotation  between  two  wooden  pillars,  hhhh 
represent  strips  of  silver  passing  each  obliquely  half  round  this  cyl- 
inder, and  fastened  to  it  by  pins  of  the  same  metal,  h^  1/ 1/ 1'  repre- 
sent rectangular  studs  of  silver,  (copper  will  answer,  but  not  so. 
well,)  connected  metallically  through  the  centre  of  the  cylinder  with 

.    •  The  wires  here  shoald  he  of  silver,  except  the  tips  for  the  mercury  connezios. 
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corresponding  studs  directly  opposite,  p  $^  n  «,  are  stiff  Springs  of 
copper,  with  silver  tips  at  $  pressing  firmly  against  the  studs  oo  the 
cylinder,  and  connected  with  the  mercury  cups  below.  The  back 
side  of  the  instrument  exactly  corresponds  to  that  exhibited  in  the 
drawing.  The  modus  operandi  is  seen  at  a  glance.  The  two 
springs  p  n  are  connected  by  the  mercury  cups  with  the  poles  o(  t 
battery.  The  corresponding  springs  of  the  other  side,  with  the 
wires  of  an  electro*magnet  for  instance.  By  turning  the  cylinder 
half  round,  it  is  obvious  the  battery  current  is  crossed,  and  the  poles 
of  the  magnet  reversed. 

New  form  of  interrupter  or  electrotome. — As  it  is  desirable  that 
every  distinct  form  of  apparatus  of  general  use  should  have  an  ap- 
propriate name,  I  have  selected  the  term  electrotome  (divider  of 
the  electrical  current)  as  applicable  to  the  several  varieties  of  appa- 
ratus figured  and  described  in  the  July  No.  (1837)  of  your  Journal. 
It  is  hardly  necessary  to  premise,  that  secondary  currents  of  great 
intensity,  are  obtained  from  a  single  pair  of  plates  in  connexion  with 
the  dynamic  multiplier,  when  the  primitive  current  is  divided  in  any 
part  of  its  course.  The  force  of  the  secondary  current  so  obtained, 
depends  materially  upon  the  mode  of  breaking  the  circuit  of  the 
primitive.  The  shocks  and  decompositions  I  have  found  to  be 
greatest  when  the  primitive  circuit  is  broken  by  raising  clean  pen- 
cils of  lead,  zinc  or  copper,  from  the  surface  of  mercury  covered 
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▼iew  to  comUDe  the  above  advantages,  at  the  same  time  that  it  is  a 
uieful  instnimeDty  affords  a  most  brilliant  exhibition  of  galvanic 
power.  The  connexion  is  rapidly  broken  by  a  long  series  of  leaden 
bars/  raised  from  the  surface  of  mercury  in  succession  by  pins  ar* 
ranged  at  proper  distances  on  a  revolving  metallic  drum,  similar  to 
that  of  a  barrel  organ  or  musical  box.  The  lead  bars,  or  wires,  of 
large  size,  are  supported  in  a  wood  frame  by  projecting  shoulders, 
to  take  the  pins  of  the  drum  as  it  revolves.  Their  lower  ends  just 
dip  into  the  mercury  of  a  long  narrow  cell  with  glass  sides.  The 
drum  is  connected  with  the  battery  by  a  strip  of  copper  pressing 
firmly  against  its  metallic  axis.  The  mercury  in  the  cell  is  con- 
nected with  the  spiral  by  a  wire.  As  the  pins  come  round  in  suc- 
cessive order,  they  establish  the  battery  connexion,  and  again  break 
it  by  raising  the  piece  of  lead,  and  so  each  one  in  order.  Revolved 
by  a  multiplying  wheel  the  effect  is  exceedingly  beautiful,  while,  in 
the  dark,  illuminated  by  its  own  light,  the  whole  appears  to  be  at  rest* 


MISCELLANIES. 

DOMESTIC    AND    FOREIGN. 

1.   On  the  Meteoric  Shower  of  November y  1837. 

By  Dekison  Olmsted,  Professor  of  Natural  Philosophy  and  Astronomyj  in 
Yale  College. 

1.  Observations  made  at  Tale  College. 

Although,  in  conformity  with  a  remark  made  in  my  account  of 
the  meteors  of  November,  1836,*  I  had  little  expectation  of  a  rep- 
etition of  the  same  phenomenon  the  present  year,  unless  on  a  very 
limited  scale,  yet  it  was  deemed  proper  to  take  such  measures  as 
would  insure  a  full  knowledge  of  the  facts  of  the  case,  whatever 
they  might  be.  Accordingly,  I  made  early  arrangements  with  a 
number  of  my  young  friends,  who  are  conversant  with  the  stars, 
deeply  interested  in  the  studies  of  nature,  and  much  accustomed  to 
astronomical  observatloas,  to  maintain  a  strict  watch  during  the 
whole  of  the  night,  between  the  12th  and  13th  of  November,  and 

*  American  Journal,  vol.  xxxi,  p.  386. 
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to  bare  an  eye  upon  the  stars,  espectaHy  the  latter  half  of  eadi 
night,  tat  several  nights  preceding  and  following  that. 

In  order  that  every  part  of  the  firmament  might  receive  its  doe 
diare  of  attention,  our  company,  eight  in  number,  divided  itself  into 
four  parties,  allotting  two  to  each  quarter  of  the  heavens.  To  Mr* 
IL  B.  CHaxton  and  myself  was  assigned  the  southeastern  quarter; 
to  Messrs.  A.  B.  HaiU  and  E.  C.  Herrick,  the  northeastern ;  to 
Messrs.  E.  Strong  and  D.  T.  Stoddard,  the  northwestern ;  and  to 
Messrs.  H.  L.  Smith  and  E.  P.  Mason,  the  southwestern.  Each 
party  selolod  a  separate  station  for  itself,  and  arranged  to  keep  an 
accurate  record  of  its  observations. 

The  early  part  of  the  evening  afforded  some  signab  of  promise* 
A  copious  rain  which  fell  on  the  preceding  night,  attended  by  an 
easterly  wind,  had  given  place  to  a  serene  sky  with  the  wind  at  the 
west ;  from  the  setting  sun  diverged  six  large  columns  of  a  rose  ad- 
ored vapor ;  and,  before  six  o'clock,  an  auroral  pillar  of  a  crimson 
hue  presented  itself  in  the  northwest;  but  before  seven  o'clock, 
every  unusual  appearance  had  vanished  and  left  an  unclouded  sky. 
The  full  moon,  however,  shone  with  so  strong  a  light  as  almost  to 
hide  the  stars,  permitting  none  to  be  seen  below  the  third  magni- 
tude, and  scarcely  any  indeed  at  so  hasty  a  glance  as  the  eye  must 
take  to  observe  the  transient  flash  of  ordinary  shooting  stars.  Qf 
course,  no  meteors  but  those  of  unusual  brightness  could  be  seen. 

From  the  early  part  of  the  evening,  a  constant  watch  was  main- 
tained ;  but  the  several  parties  were  not  at  their  respective  posts 
until  about  midnight.  From  this  period,  until  broad  day  light,  the 
observers  were  constantly  in  the  open  air,  gazing,  without  intermis- 
sion, upon  the  quarter  of  the  heavens  respectively  assigned  to  them.* 

No  shooting  stars  were  observed  until  five  minutes  past  one  o'clock, 
when  they  began  to  appear  at  considerable  intervals.  On  collect- 
ing and  comparing  all  the  observations,  we  arrived  at  the  following 
results. 

*  We  should  not  have  thought  it  necessary  to  trouble  the  reader  with  the  nar- 
ration of  all  these  circumstances,  except  by  way  of  apology  for  having  seen  more 
shooting  stars  than  were  seen  in  other  places.  To  some  who  have  averred  that 
Uiere  were  on  that  night  few  or  none  to  be  seen  elsewhere,  but  have  ascribed  the 
favors  so  much  more  freely  bestowed  here  to  the  courteous  attention  paid  them 
on  former  visits,  we  would  respectfully  recommend,*  that  hereaAer  they  use  the 
ceremony  to  meet  these  celestial  visitants  out  of  doors,  and  in  Ml  dress.  A  con- 
stant gase  with  the  neck  bent  backwards,  for  six  hours  or  more,  in  a  frosty  night, 
is  the  kind  of  etiquette  they  exact. 


Digitized  by  VjOOQIC 


MOearie  Shower  iff  November ,  1897. 


981 


I.  Number. 


time. 

S.E. 

N.E. 

N.'W. 

s.w. 

Toial. 

lb— 2h 

8 

3 

6 

3 

20 

2 8 

8 

4 

9 

2 

23 

3 i 

26 

22 

3 

7 

58 

4      5 

26 

26 

16 

12 

10 

64 

5 6 

18 

8 

8 

62 

6 7 

3 

.            . 

•                . 

. 

3 

Sum  total, 

99 

63 

38 

30 

230 

Remarks. 

1.  On  com  paring  notes,  it  was  found  that  four  meteors  had  been 
counted  twice ;  these  being  deducted,  the  entire  number  is  226. 

2.  The  greatest  number  were  observed  in  the  southeast^  and  the 
the  least  in  the  southwest^  the  former  being  more  than  three  times 
as  numerous  as  the  latter. 

3.  Including  all  the  observations,  the  maximum,  or  period  of 
greatest  frequency,  occurred  from  4  to  5  o'clock ;  but  this  was  not 
uniformly  the  case  in  the  several  quarters  taken  separately.  Thus, 
in  the  southeast y  the  most  productive  hour  was  from  5  to  6 ;  in  the 
northeast,  from  3  to  4 ;  in  the  northwest  and  southwest,  from  4  to 
5  o'clock.  The  maximum  of  the  meteoric  showers  of  November 
of  previous  years  has  been,  always  and  in  all  places,  about  4  o'clock. 

4.  In  numerous  instances,  after  a  considerable  interval,  several 
meteors  would  start  about  the  same  time,  from  the  same  part  of 
the  heavens,  falling  in  different  directions.  Thus,  at  3h.  47m.| 
four  started  almost  at  the  same  instant  from  Jupiter,  then  situated  a 
few  degrees  east  of  Regulus. 

II.  Courses. 

1.  Of  the  99  meteors  which  were  observed  in  the  S.  £.,  42  fell 
between  E.  and  S.,  and  29  between  E.  and  N.,  the  remainder 
passed  in  different  directions. 

2.  Se^en  were  observed  to  rise.  The  particulars  are  subjoined 
with  the  hope  of  instituting  a  comparison  with  observations  made 
Msewhere. 

lb.  23m.    from    ^Leonis,  (very  bright.) 
Ih.  26m.      ^^      breast  of  Leo,  (observations  not  definite.) 
Ih.  39m.      «      Pollux. 
Vol.  XXXIIL— No.  2.  49 
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2b.  3Sm.    from  hind  foot  of  Unt  Major. 

3h.  36iii.      <<  Leo,  (vefy  bright.) 

3b.  40ro.      *<  DUto. 

4b.  lliro.    ''  Castor. 

3.  All  the  meteors,  with  the  exception  of  ten  or  twelre,  pro- 
ceeded in  lines  of  direction  which  diverged  from  the  constellatioa 
Leo.  Those  which  did  not  follow  this  regimen,  were  marked  in 
our  records  as  unconformable.  They  were  generally  remarked  as 
having  a  itotcer  motion  than  the  others,  particularly  when  moving 
borisontally  from  west  to  east.  Each  of  our  four  parties  made  a 
separate  location  of  the  apparent  radiant,  and,  on  comparing  notes, 
It  was  found  that  all  agreed  in  placing  it  somewhere  between  a  and  f 
Leonis.  It  was  conceded,  however,  that  those  whose  attention  was 
constantly  directed  towards  the  eastern  quarter  of  the  heavens,  bad 
better  opportunities  than  the  others,  for  determining  this  point  with 
accuracy.  The  position  of  the  radiant  was  at  first  near  the  star  ft 
of  the  Lion,  but  aftefwards  moved  southward  and  eastward  a  little, 
and  soon  after  three  o'clock,  became  stationary  neariy  equidistant 
from    and  /«.• 

Position  of  the  radiant  in  succestive  years. 

1833,  R.  A.  150^  OC     Dec.     20^  OC 

1834,  "       144^  3(y      "        30<^  15' 

1836,  "       1450  0(K      «        25^  0(y 

1837,  "       146^  0(y      **        24^  30' 

III.  Magnitudes. 

1.  It  must  be  recollected,  that  a  full  moon  was  shining  with  so 
strong  a  light  as  to  extinguish  all  stars  below  the  third  magnitude, 
and  consequently,  that  none  but  very  bright  meteors  could  be  seen 
at  all.  About  40  were  of  such  a  size  and  splendor,  that  they  might 
be  compared  to  Venus  and  Jupiter.  These  in  a  dark  night  most 
have  been  very  splendid  fire  balls.  The  greatest  part,  however, 
were  much  smaller,  and  many  were  mere  momentary  flashes. 

2.  The  major  part  of  the  meteors  were  followed  by  trains.  These 
appeared  to  be,  in  most  cases,  merely  the  continued  impression  of 
light  on  the  eye,  resulting  from  the  great  velocity  of  the  bodies;  but 

«  This  change  of  the  place  of  the  radiant  was,  we  learn,  also  noticed  by  Mr. 
F.  A.  p.  Barnard,  of  New  York. 
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uouDi  oi  US  DeiDg  a  aepusii  oi  iuibibous  nraiier.  li  rausi  eyiueau/ 
have  required  a  train  of  singular  brigbuiess  to  have  overcome  a  mooiir 
ligbt  so  strong,  that  a  newspaper  could  easily  be  read  by  it.  We 
will  add,  for  the  sake  of  comparison  with  other  observers,  the  partic- 
ulars of  a  few  of  the  meteors  most  remarkable  for  the  length  and 
splendor  of  their  trains. 

lb.  40ro. — From  near  f  Leonis,  length  45^. 
Sh.  43m.— Origin,  3P  N.  of  Capella,  extinguished  6^  N.  of  Alpha 
Arietis — as  large  as  Jupiter — train  writhed  for  3  seconds 
and  then  faded  away. 
4h.  6m. — Origin  in  the  head  of  Perseus— extinguished  near  Mi- 

raeh — brilliant  train  of  20^ — ^remained  3  seconds. 
4b«  59m. — Course  towards  Procyon — train  6^  and  swelled  out  in 

the  middle. 
5h.  6m. — Origin  4^  above  /  Leonis— extinguished  6^  above  d  Cbt 
n'ls  Majoris — ^length  of  train  16^ — meteor  as  brighl  as  Sirtus« 

IV.  Velocities. 

The  velocity  of  most  of  the  shooting  stars  was  surprisingly  great, 
the  time  of  flight  being  in  many  cases  not  more  than  a  quarter  of  a 
second,  and  rarely  exceeding  a  second.  It  has  already  been  re- 
marked, that  such  as  moved  horizontally  from  west  to  east  had  a 
eomparacively  slow  motion.  On  the  evening  of  the  16th  of  Novem- 
ber, at  10b.  2&m.,  I  saw  a  large  dull  red  meteor  sailing  along  tlie 
southern  sky  from  west  to  east,  at  an  elevation  of  30^,  which  occu- 
pied 10  seconds. 

2.  Observatiant  made  in  various  other  places. 

I  learn  from  abroad,  that  on  the  night  preceding  the  13th  of  No- 
vember, a  careful  watch  was  maintained  in  various  parts  of  the  Uni- 
ted States,  both  at  literary  institutions  and  by  private  individuals. 
Such  results  as  I  have  been  able  to  ascertain  from  the  public  papers, 
and  from  numerous  communications  obligingly  made,  either  to  my- 
self or  to  my  friends,  Prof.  Silliman  and  Mr.  E.  C.  Herrick,  I  pro- 
ceed to  lay  before  the  reader,  regretting  that  the  limits  of  this  arti- 
cle do  not  permit  the  insertion  at  large  of  the  copious  documents  in 
my  possession. 

In  the  city  of  New  York,  a  strict  watch  was  maintained  by  Mr. 
Gr.  C.  Schaeffer  and  Mr.  F.  A.  P.  Barnard^  both  well  known  as 


WDOiiy  inoepenoeni  oi  eaeo  oiner.  inr.  scoaener  saw  nooe  aoui  z 
o'clock,  but  from  this  time  until  sunrise  he  oouiitecl  70,  mosC  of  dm 
in  brilliancy  equal  or  superior  to  the  brightest  fixed  stars,  maoj  cf 
them  leaving  trains  of  considerable  length.  The  point  of  radiatioB 
was  nearly,  if  not  quite,  in  the  same  place  as  in  November,  IStfk 
{New  York  American.) 

Mr.  Barnard  counted  between  40  and  50  shooting  stan,  between 
2  and  6  o^clock.  Most  of  them  left  behind  them  traim  of  great 
beauty.  Many  of  the  fainter  kind  were  not  included  in  this  esti- 
mate. The  meteors  were  most  frequent  from  half  past  three  to  bdf 
past  four.  The  first  one  that  was  observed,  of  very  oncoamMB 
splendor,  fell  eastwardly,  between  Denebola  m  the  tail  of  the  lioo 
and  the  planet  Jupiter,  at  about  20  minutes  before  four.  But  the 
brightest  of  all,  and  the  most  beautiful  one  he  ever  saw,  occuned 
just  about  5  o'clock,  falling  eastwardly  also,  near  Tktta  Leamii^ 
Its  brightness  was  dazzling  like  that  of  the  sun,  and  its  siae  two  or 
three  times  that  of  Jupiter.  It  left  a  magnificent  train.  Two  or 
three  usually  fell  about  the  same  time,  after  which  there  generaQy 
occurred  an  interval  of  from  five  to  fifteen  minutes,  in  which  nooe 
were  observed.  The  display  continued  until  all  the  stars  were 
swallowed  up  in  the  broad  light  of  day.  All  the  meteors,  traced 
back  by  the  eye,  seemed  to  proceed  from  a  radiant  point  due  north 
of  RegttbiSf  and  between  E$a  and  Skia  Letmis.  They  moved  a 
all  directions,  but  mostly  on  the  east  side  of  a  meridian  passing 
through  the  radiant  point.  To  the  west,  however,  the  bnghtneas 
of  the  moon  was  such  as  to  extinguish  nearly  all  the  fixed  stsu 
But  one  meteor  out  of  the  whole  number  was  observed  to  be  an  ex* 
ception  to  the  general  law  of  radiation ;  and  that  one,  apparendy 
originating  in  the  right  foot  of  the  Great  Bear,  crossed  the  lines  of 
the  radii  to  the  east. 

Mr.  Barnard  adds  :  "  On  the  whole  this  exhibition,  though  not  of 
astonishing  brilliancy,  was  one  of  a  very  satisfactory  natore  to  tfat 
philosophic  observer.  It  was  such  as  to  confirm  in  a  very  remaife> 
able  manner,  the  general  inferences  of  Prof.  Olmsted  regarding  the 
meteors  of  November.  All  the  observations  of  Mr.  O.  regardiag 
the  distinctive  appearances  of  these  meteors  to  the  eye,  were  abundr 
antly  corroborated." — {New  York  Commercial  Adveriiser.) 

There  is  some  reason  to  believe  that  the  splendid  fire  ball  aaeiH 
tioned  by  Mr.  Barnard  as  occurring  about  5  o'clock,  waa  seen  at 
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SMrenl  plaees  remote  from  eadi  other.  A  meteor  aosweriog  nearly 
to  this  deaeriptiooy  though  somewhat  less  splendid,  was  observed 
here  about  the  same  tiroe^  aliowing  for  the  difiference  of  longitude. 
I  leant  ako  bjr  a  letter  from  President  Humphreysy  of  Su  John's 
CoUege  at  Annapcdk,  Md.,  that,  at  the  same  time,  '^  a  very  brilliani 
aaateor  was  seen  there,  which  fell  from  the  direction  of  the  zenith 
towards  the  east  point/'  The  occurrence  of  a  meteor,  attended  with 
similar  circumstances  in  respect  to  time,  splendor  and  direction!  is 
also  mentioned  in  a  letter  from  Mr.  Frederic  Merrick,  Preceptor  of 
Amenia  Seminary,  Dutchess  Co.,  New  York:  Were  these  several 
observations  accurately  collected,  they  might  perhaps  afford  suffi- 
cient data  fer  determining  the  heij^ht  of  this  meteor. 

At  Mount  Si.  Mary^s  CoUege^  Emmittsburg,  (Maryland,)  as  I 
learn  by  a  communication  from  Mr.  L.  Obermeyer,  several  of  the 
professsors  and  students  watched  during  the  whole  night.  No  me- 
teors were  seen  until  twelve  minutes  past  one ;  from  that  time  the 
number  gradually  increased  until  half  past  four,  when  they  succeeded 
each  other  more  rapidly  than  at  any  other  time.  My  correspondent 
hhnself  commenced  his  observations  at  fifteen  minutes  before  four, 
and  continued  them  until  five.  During  this  period  he  counted  53 
meteors.  He  adds :  ^^  A  great  many  had  been  previously  seen  by 
Pfof.  Clark  and  others,  and  comparing  notes,  I  find  the  same  prin- 
ciples prevailing  throughout,  as  far  as  relates  to  the  point  of  emana- 
tion, courses,  velocities  and  trains.  With  few  exceptions  they  all 
rotated  from  the  constellation  Leo,  diverging  towards  every  point* 
The  interval  between  them  varied  from  half  a  minute  to  five  min- 
utes. In  one  or  two  instances,  (wo  diverged  from  the  same  point 
at  the  same  time,  taking  opposite  directions." 

At  Buffalo,  (New  York,)  a  careful  watch  was  kept  up  by  Mr. 
Haskios,  but  dense  clouds  entirely  covered  the  heavens.  At  St. 
Louis,  (Missouri,)  ^^  a  watch  was  maintained  by  a  number  of  scien- 
tific gentlemen  every  night,  from  the  11th  to  the  14th,  inclusive. 
On  the  11th  and  1 2th,  the  sky  was  constantly  overcast.  On  the 
13th  and  14th,  the  sky  was  clear,  but  there  was  no  appearance  in- 
dicating a  return  of  the  phenomenon." 

At  Weetem  Reserve  College,  (Ohio,)  very  seasonable  and  effi- 
dent  arrangements  for  observation  were  made  under  the  direction 
of  Prod  Loomis.  The  company  consisted  of  twelve,  each  quarter 
of  the  heavens  being  assigned  to  a  separate  observer,  who  watched 
two  hours  at  a  time.    The  view  was  interrupted  by  clouds  until  a 
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80  UDtii  nau  past  lour.  a\  iweniy  inree  minuies  oeiore  ore,  loe 
sky  bad  become  so  cloudy  as  to  prevent  fiiitber  observatioos.  h 
the  clear  interval  they  counted  74  meteors.  The  greatest  minber 
were  seen  in  the  southeast,  and  the  least  in  the  northwest ;  29  bejug 
seen  in  the  southeast,  33  in  the  northeast,  17  b  the  southwest,  ni 
11  in  the  northwest. 

It  is  granted  that  shooting  stars  occur  m  greater  or  less  oumber  at 
all  seasons  of  the  year,  and  that  they  are  usually  frequent  io  every 
clear  night  in  the  autumnal  months ;  and  before  we  are  autboriied 
to  infer  any  remarkable  exhibition  of  them  on  the  roociiing  of  the 
13th  of  November  of  the  present  year,  it  is  necessary  to  compare  the 
phenomena  as  observed  on  that  morning  with  such  as  were  observed 
on  the  mornings  preceding  and  following  that. 

For  many  days  before  and  since  the  13th,  Messrs.  Herrick  and 
Haile  have  watched  together  in  the  open  air,  commencing  usoaily 
as  early  as  4  o'clock.  Many  shooting  stars  have  been  seen  on  eveiy 
favorable  morning.  The  greatest  number  seen  in  a  single  boar  by 
the  two  observers,  directing  their  attention  different  ways,  was  32. 
There  was  then  no  moonlight ;  and  the  hour  was  at  that  period  of 
the  night  usually  most  productive  of  shooting  stars.  On  Saturday 
morning,  November  11th,  in  the  presence  of  the  moon,  then  ap* 
proaching  the  full,  the  same  observers  saw  but  four  in  a  half  an 
hour.  The  night  preceding  the  12th  was  rainy ;  but  several  of 
my  young  friends,  determined  to  let  no  opportunity  escape  them  to 
collect  important  facts  on  this  interesting  subject,  sat  up  ail  night 
with  the  hope  that  they  might  at  least  catch  a  glimpse  of  the 
stars. 

But  the  following  observations  of  Mr.  E.  FUch,  of  the  Senior 
class  in  Yale  College,  supply  us  with  very  useful  materials  for  ma- 
king the  comparison  in  question.     I  give  them  in  his  own  words. 

"  The  object  of  these  observations  was  simply  to  determine,  as 
far  as  circumstances  would  permit,  bow  the  meteors  of  the  13th  of 
November  compare  with  those  of  other  mornings.  Having,  at  the 
commencement  of  my  observations,  Oct.  16th,  ascertained  that  the 
meteors  diverged  from  the  constellation  Gemini^  I  directed  my  at- 
tention towards  this  point  of  the  heavens,  extending  'the  field  of 
view  to  thirty  or  forty  degrees  in  every  direction  from  this  constel- 
lation.   The  following  is  the  result  of  my  observations. 
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IWte.    ,  Tlmeo/ 

olwervatioa. 

Num. 

Na.pr.h. 

Avera(e.i                   Bemarks.                    \ 

.Oct.    16 

8h.  SOm.  to  6h.  46m. 

8 

8.66 

17 

4     00 

6     00 

12 

6.00 

21 

3     80 

5     45 

28 

11.70 

23 

6     00 

6     45 

8 

10.66 

128 

4     00 

5     80 

17 

11.33 

80 

4     16 

5     10 

16 

17.45 

10.18 

Nov.    1 

3     00 

5     15 

88 

16.88 

2 

3     80 

5     00 

18 

12.00 

' 

8 

3     80 

6     16 

29 

16.57 

4 

3     SO 

6     16 

83 

18.85 

8 

4     15 

4    80 

5 

20.00 

9 

4     00 

4     16 

4 

16.00 

•< 

5     00 

6     15 

8 

12.00 

11 

6     80 

4     45 

10 

8.00 

Moon  falls  12  d.  6h.  21id.  M. 

18 

3     16 

6     15 

34 

17.00 

Moonlight,  1  dav  after  full. 

16 

8     46 

4     16 

5 

10.00 

Ditto.       8   do. 

u 

4     45 

6     16 

6 

12.00 

Ditto.            do. 

16 

3     45 

5     15 

6 

4.00 

Ditto.       4    do. 

17 

4     16 

5     15 

9 

9.00 

Ditto.       6    do. 

22 

4     06 

4     80 

6 

14.04 

Ditto.      10    do. 

<• 

6     12 

6     00 

11 

13.75 

Ditto.      10   do. 

28 

4     10 

6     16 

86 

83^ 

14.68 

New  moon. 

Dec.    5 

5     00 

6     80 

18 

26.0G 

7 

6     00 

6     80 

11 

22.00 

24.00 

^'  It  has  beea  already  remarked,  that  when  I  commenced  my  ob- 
servations, the  meteors  appeared  to  diverge  from  the  constellation 
Gemini.  As  to  a  definite  point  of  divergence,  I  was  unable  to  fix 
upon  any  with  certainty ;  the  region  of  divergence  however,  mani- 
festly moved  on  through  the  constellation  Cancer,  and  on  the  morn- 
ing of  the  13th  Nov.  it  was  in  the  neck  or  breast  oi  Leo.  From 
the  time  when  I  commenced  observing,  the  number  of  irregular  me- 
teors (that  is,  of  those  whose  direction  was  not  from  the  region  of 
general  divergence)  has  increased  in  comparison  with  the  whole 
number  seen ;  and  since  the  13th,  it  has  been  so  great,  that  the 
most  that  can  be  said  is^  that  the  majority  appear  to  come  from  the 
constellation  Leo.  The  time  when  I  have  found  the  meteors  most 
numerous,  is  during  the  hour /rom  half  past  three  to  half  past  four. 
As  far  as  can  be  determined  from  what  observations  I  have  made 
since  the  13th,  as  many  as  two  thirds  or  three  fourths  of  those  that 
are  visible  in  the  absence  of  the  nkx>n,  would  be  invisible  in  the 
light  of  the  full  moon." 

At  this  place  (New  Haven)  the  night  of  the  13th  was  cloudy. 
It  appears,  as  before  mentioned,  (see  page  385,)  that  it  was  clear 
at  St.  Louis,  in  Missouri,  but  that  the  observers  there  could  detect 
no  unusual  number  of  meteors.  On  Tuesday  night,  the  14th,  oc- 
curred one  of  the  most  magnificent  exhibitions  of  the  Aurora  Bo- 
realis.     Mr.  Barnard  observed   this  with  great  attention  in  New 
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Yorki  being  fiiTored  with  a  clear  sky,  wbile  it  wis  here  pardaDy  or 
wholly  covered  with  clouds.  During  the  latter  part  of  the  nigbti 
after  the  aurora  had  disappeared,  Mr.  B.  gave  hb  attendon  to  the 
abooting  stars.  He  observes,  *^  I  watched  steadily  for  an  boor  and 
a  quarter,  and  saw  only  three  trifling  ones.  I  bad  seen  one  beibfe, 
early  in  the  evening." 

On  the  morning  of  the  5th  of  December,  when  the  naoonlight 
was  gone,  and  the  sky  was  in  all  respects  favorable,  I  kept  up  a 
strict  watch  of  the  eastern  part  of  the  heavens  from  3h.  20.  to  4h. 
i20m.,  during  which  time  I  counted  21  meteors.  I  kept  my  record 
in  two  columns,  placing  such  as  appeared  as  bright  as  stars  of  the 
third  magnitude,  and  which  might  have  been  seen  on  the  morning 
of  the  ]3th  Nov.  in  one  column,  and  such  as  were  feebler  than  stars 
of  the  third  magnitude  in  another  column.  The  footing  of  the  od- 
umns  was  respectively  7  and  14,  indicating  that  two  thirds  of  the 
whole  number  would  not  have  been  visible  in  full  moonlight.  Mr. 
Fitch  observed  on  the  same  morning,  and  made  a  similar  estimate 
entirely  independent  of  mine,  but  with  precisely  the  same  result. 
Messrs.  Herrick  and  Haile  express  the  qpinion,  timt  of  those  meteois 
observed  by  them  on  dark  nights,  three  fourths  would  have  beoi 
invisible  on  the  moniing  of  the  ISth  November.  Indeed,  the  most 
they  could  ever  see  in  an  hour  in  full  moonlight  were  only  eight, 
while  in  a  corresponding  hour  in  the  absence  of  the  moon,  they 
counted  90.  The  meteors  seen  by  me  on  this  occasion,  nearly  aU 
proceeded  from  around  the  lower  part  of  the  constellation  Leo. 
But  the  region  of  divergence,  mstead  of  being  as  on  the  13th  a  defi- 
nite point,  was  a  circular  space  of  more  than  twenty  degrees  diann 
eter.  The  directions  of  the  meteors  were  such  also  as  frequently 
to  cross  each  other's  paths.  Such  too,  I  am  authorized  to  say,  have 
been  the  appearances  as  observed  by  Messrs.  Herrick  and  Haile. 

With  the  foregoing  facts  in  view,  we  proceed  to  the  inquiiy, 
Whether  on  the  morning  of  the  I3th  of  November,  of  the  year 
188T,  there  was  or  was  not  an  extraordinary  exhibition  ofehoiiting 
stars,  analogous  to  the  "  Meteoric  Shower,^'  which  had  occurred  at 
the  corresponding  periods  for  six  years  before  1 

The  peculiar  characteristics  by  which  this  phenomenon  has  been 
attended,  have  been  heretofore  enumerated  as  follows ; — (1.)  a  iumi- 
ber  greater  than  usual — (2.)  a  radiation  of  nearly  all  from  one  cen- 
ter, situated  in  the  constellation  Leo— (3.)  trains  more  frequent  and 
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▼ivid  than  ordinary — and,  (4.)  a  maximum^  or  period  of  greatest  fre- 
quency, at  4  o'clock  in  the  morning.* 

With  regard  to  the  period  of  greatest  frequency,  it  appears  by  the 
observations  of  Mr.  Fitch,  (p.  387,)  that  on  a  number  of  morniojjs 
prevbusto  the  13th,  four  o'clock  seemed  likewise  to  be  the  lime  of 
the  maximum.  A  very  unusual  proportion  of  the  meteors  seen  on 
the  present* occasion  were  accompanied  by  vivid  trains;  but  as  the 
light  of  the  moon  would  have  prevented  many  others  not  accompa- 
nied by  such  trains  from  being  seen,  we  cannot,  in  the  present  in- 
stance, employ  this  characteristic  to  prove  the  analogy  of  this  exhi- 
bition with  the  meteoric  showers  of  previous  years,  although  we 
have  much  reason  to  believe  that  this  characteristic  would  have  been 
Tery  obvious,  had  it  not  been  for  the  presence  of  the  moon.  But 
we  allege  the  following  arguments  as  decisive  of  the  occurrence  of 
the  meteoric  shower,  on  the  morning  of  the  13th  November. 

1.  The  number  of  meteors  actually  seen  on  that  night,  in  the 
two  eastern  quarters  of  the  heavens,  was  in  fact  greater  than  on  the 
corresponding  hours  of  any  other  night  before  or  since,  notwithstand- 
ing the  unusual  brightness  of  the  moon. 

2«  Still,  at  the  lowest  estimate  made  by  any  of  the  observers, 
two  thirds  of  the  whole  number  must  have  been  lost  in  the  moon- 
light, and  therefore,  we  may  safely  estimate  the  entire  number  that 
would  have  been  visible  had  the  moon  been  away,  at  three  times 
two  hundred  and  twenty  six,  that  is,  at  six  hundred  and  seventy 
eight, — a  number  (ar  greater  than  ordinary.  The  greatest  number 
of  shooting  stars  seen  by  any  observer  during  the  present  sea- 
son, were  counted  by  Mr.  Fitch  on  the  28ih  of  November,  from 
4h.  10m.  to  5h.  15m.,  in  which  time  he  saw  36,  being  at  the  rate 
of  33  per  hour.  Yet  on  the  morning  of  the  13th,  I  counted  in 
the  same  quarter  of  the  heavens,  between  the  hours  of  half  past  four 
and  half  past  6ve,  32  meteors,  which  multiplied  as  before  by  3, 
gives  for  the  number  that  would  have  been  seen  in  the  absence  of 
the  moon  96, — a  number  almost  three  times  as  great  as  the  greatest 
number  observed  at  any  corresponding  hour  of  other  nights.  We 
do  not  deem  it  fair  to  make  the  comparison  with  other  seasons  of  the 
year,  especially  when  the  number  with  which  the  comparison  is 
made  was  unusually  large, — such,  for  example,  as  the  number  seen 
on  the  9th  or  10th  of  August,  since  there  is  reason  to  believe  that 

•  See  the  Report  for  IB36,  in  the  31st  volume  of  this  Joaraal,  p.  386. 
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that  time  constitutes  one  of  the  periods  of  the  recurretice  of  ttie 
phenomenon. 

3.  As  in  preceding  years,  nearly  all  the  meteors  moved  in  Hoes 
which  radiated  from  the  same  centre ;  and  the  point  of  radiation  was 
as  heretofore  in  the  constellation  Leo,  and  almost  precisely  in  the 
same  part  of  Leo  as  the  "  radiant"  of  last  year. 

The  fact  noticed  by  Mr.  Filch,  that,  on  the  I6lh  of  October,  the 
radiant  was  in  Gemini,  and  moved  successively  forward  in  the  di^ 
rection  of  the  earth's  motion  in  its  orbit,  keeping  nearly  or  exactly 
in  the  line  of  its  tangent,  is  an  observation  of  great  interest  and 
importance,  and  plainly  indicates  a  connexion  between  the  pheno- 
menon and  the  revolution  of  the  earth  around  the  sun,  a  connexion 
which  has  been  recognized  from  many  other  independent  sources  of 
evidence.  It  is  also  a  fact  of  similar  interest,  that  the  radiant  point 
of  the  shooting  stars  was  always  in  the  region  occupied  by  the 
extreme  visible  portions  of  the  2!odiacal  Light,  or  rather  a  little 
westward  of  the  visible  parts  of  that  light.  This  light  has  been 
very  conspicuous  in  the  east  the  present  autumn.  As  early  as  Oc^ 
tober  5th,  it  became  distinctly  visible  in  the  east  before  the  dawn 
of  day,  reaching  as  high  at  least  as  the  Nebula  of  Cancer.  It  trav- 
elled eastward  nearly  at  the  same  pace  with  the  sun,  and,  on  the 
^d  of  November  terminated  near  Regulus,  and  had  sensibly  increased 
in  brightness.  On  the  morning  of  November  8th  (the  last  time  I 
saw  it  before  the  1 3th)  it  was  still  brighter,  and  advancing  at  nearly 
the  same  rate  as  before.  The  western  sky  had  for  some  time  been 
unfavorable  for  observations  on  this  light,  on  account  of  the  moon  ; 
but  on  the  29th  of  October  I  searched  for  it  diligently  in  the  west- 
ern sky,  after  twilight,  but  could  not  detect  the  least  trace  of  it. 
As  soon  after  the  13th,  as  the  absence  of  the  moon  and  the  state  of 
the  weather  would  permit,  I  began  to  renew  the  search  in  the 
west.  Although  very  soon  after  the  13th,  that  part  of  the  milky 
way  where  the  Zodiacal  Light  usually  crosses  it,  appeared  more 
luminous  than  common,  yet  the  illumination  was  ambiguous  from 
the  presence  of  Venus,  and  I  could  not  feel  certain  of  seeing  the 
Zodiacal  Light  until  the  evening  of  the  21st,  when,  in  company 
with  three  of  my  astronomical  associates,  I  observed  it  under  very 
favorable  circumstances.  At  7  o'clock  in  the  evening,  (Venus  being 
near  the  horizon,  and  hidden  behind  a  cloud,)  we  were  severally  able 
to  define  the  boundaries  of  the  Zodiacal  Light.  By  fixing  the  right 
^ye  on  the  milky  way  near  the  E^gle,  and  the  left  eye  neiar  the 
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head  of  Capricornus,  we  could  discern  a  luminous  pyramid  less 
bright  than  the  milky  way,  but  still  sufficiently  distinct  to  say  it  was 
there,  its  upper  edge  grazing  Alpha  Capricorni,  and  the  vertex 
reaching  to  the  right  shoulder  of  Aquarius.  <  Its  light  was  very 
feeble  and  diffuse,  but  the  triangular  space  between  it  and  the  milky 
way,  embracing  the  Dolphin,  was  perceptibly  darker. 

On  the  26th  of  November,  the  moon  being  away,  I  looked  for 
the  Zodiacal  Light  again  in  the  morning  sky,  and  was  surprised  to 
see  it  so  bright,^ — much  brighter  I  think  than  it  has  appeared  for  the 
several  preceding  years  when  I  have  watched  it  after  the  13ih  of 
November.  It  was  now,  therefore,  visible  on  both,  sides  of  the  sun, 
having  an  elongation  from  that  luminary,  in  the  region  of  the  eclip- 
tic, of  60°  in  the  morning  and  90°  in  the  evening  sky.  From  this 
time  I  could  hardly  discern  any  change  of  place  in  it  in  the  morn- 
ing,  reaching  uniformly  to  near  y  Virginis,  nor  any  perceptible  dimi- 
nution of  brightness  until  December  5th,  when  the  brightness  evi- 
dently began  to  decline,  and  on  the  9th  (the  last  time  I  saw  it  in 
the  east)  the  light  was  comparatively  feeble,  until  just  before  day, 
although  its  visible  dimensions  were  nearly  as  great  as  for  some  days 
before. 

In  the  evening  sky,  meanwhile,  the  Zodiacal  Light  increased  rap- 
idly in  brightness,  and  advanced  along  the  ecliptic  faster  than  the 
sun.  On  the  2d  of  December,  after  the  moon  was  set,  it  could 
DC  seen,  rising  to  the  meridian,  at  an  elongation  from  the  sun  of 
not  less  than  120°,  while  its  elongation  on  the  other  side  of  the  sun 
was  nearly  60°.  Its  entire  dimensions  had  therefore  expanded 
since  November  26th,  being  now  180°  in  length,  while  it  was  then 
only  150°.  At  the  present  time  (December  12th)  the  moon  pre- 
vents observations  both  morning  and  evening.  Were  it  not  for  Ve- 
nus, (now  of  a  dazzling  splendor,)  my  previous  observations  would 
lead  me  to  expect  to  see  it  become  shortly  very  conspicuousrin  the 
west,  while  in  a  few  days  it  would  cease  entirely  to  be  seen  in 
the  east.  Does  not  this  great  and  sudden  c^ansion,  covering 
at  the  same  time  both  sides  of  the  sun,  indicate  something  of  the 
nature  of  an  inferior  conjunction  ?  And  would  not  such  a  position 
result,  from  the  change  of  position  which  the  earth  would  take  with 
respect  to  a  nebulous  body  of  great  extent,  lying  over  the  earth's 
orbit,  through  the  skirts  of  which  the  earth  passed  on  the  13ih  of 
November,  but,  moving  more  rapidly  than  that  body,  throwing  the 
sun  behind  it,  as  seen  in  perspective  ?  My  meaning,  perhaps,  will 
be  better  comprehended  by  a  diagram. 
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Whether  (as  some  have  supposed)  the  Spots  on  the  Sun  have 
toy  coDDexioD  with  the  Zodiacal  Light  or  not,  it  may  Dot  be  im- 
proper to  record  the  fact,  that  these  spots  have,  for  a  few  weeks 
past,  been  very  remaiicable  for  their  number,  magnitude  and  frequent 
changes.  On  the  13th  of  November,  there  were  on  the  sun's  disk, 
eight  distinct  groups  visible  in  the  finder  of  Clarke's  Telescope, 
which,  with  a  power  of  65,  were  resolved  into  more  than  sixty  distinct 
spots.  By  the  20th  of  November,  some  of  the  larger  groups  bad 
moved  off  the  disk,  and  the  remaining  spots  were  less  remarkable 
than  before.  To-day,  however,  (Dec.  13th,)  they  are  as  numerous 
and  striking  as  ever,  presenting  at  10  o'clock,  A.  M.  an  appearance 
like  the  following,  the  com'parative  dimensions  of  the  spots  being 
increased  a  little  for  the  sake  of  distinctness.* 


On  the  night  of  the  meteoric  shower,  the  Magnetic  Needle  was 
carefully  observed,  at  this  place,  by  Mr.  Herrick  ;  at  St.  John's  Col- 
lege in  Maryland  by  President  Humphreys ;  and  at  Mt.  St.  Mary's 
College  in  the  same  state,  by  Mr.  L.  Obemieyer.  At  none  of 
these  places  was  any  peculiar  change  in  the  needle  detected. 

The  Barometer  and  Thermometer  were  attentively  watched  by 
Mr.  Charles  Rich,  but  no  remarkable  changes  either  of  pressure  or 
of  temperature  were  observed  ;  and  such  is  the  testimony  on  this 
point  of  observers  in  other  places. 

The  night  of  the  14th  of  November,  as  already  remarked,  was  sig- 
iMlized  by  an  Aurora  Borealis  of  the  most  magnificent  description. 
Through  the  kindness  of  my  friends  and  correspondents,  I  am  in 
possession  of  numerous  papers  relating  to  this  phenomenon,  which 
I  had  purposed  to  collate  in  a  separate  article;  but  my  limits  do  not 
permit  its  publication  in  the  present  number  of  this  Journal. 

Yale  College,  December  13ih,  1837. 

*  I  am  indebted  for  this  diagram  to  Mr.  A.  B.  Haile,  who  has  examined  the  sun 
idaily  »ince  the  13th  oi  November. 
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8.  Extraordinary  cate  of  electrical  excUewunt^  with  preUminanf 
remarks  by  the  Editor. — The  facts  stated  below,  were,  by  roy  re- 
quest, kindly  commuDioated  for  this  Journal  by  Dr.  Willard  Has- 
lord,  a  respectable  physician  of  Orford,  New  Hampshire,  the  place 
where  the  occurrence  happened.  Being  in  that  place  in  Septem- 
ber, and  finding  the  belief  in  the  facts  to  be  universal,  particularly 
on  the  part  of  persons  of  judgment  and  science,  (as  at  the  neigh- 
boring University,  Dartmouth,  at  Hanover,  eighteen  miles  south,) 
I  became  desurous  of  preserving  a  record  of  them. 

Dr.  Hosford  remarks  in  the  letter  accompanying  his  commonica- 
lion,  that  abundant  evidence  from  the  most  intelligent  persons  is  at 
band  for  the  support  of  every  point  in  the  case.  He  observes  also, 
that  the  appearance  of  the  aurora  during  which  the  electrical  ex- 
citement of  the  lady  took  place,  "  was  precisely  the  same  as  that 
described  by  some  gentlemen  at  New  Haven." 

Speaking  of  it  Dr.  Hosford  adds,  that ''  the  heavens  were  lighted 
with  a  crimson  aurora  of  such  uncommon  splendor,  as  to  excite  no 
ordinary  emotions  in  every  observer,  and  we  had,  he  observes,  in 
addition,  an  electrical  exhibition  much  less  dazzling,  but  more  sin- 
gular and  to  the  parties  concerned  more  interesting." 

A  lady  of  great  respectability,  during  the  evening  of  the  25th  of 
January,  1837,  the  time  when  the  aurora  occurred,  became  sud- 
denly and  unconsciously  charged  with  electricity,  and  she  gave  the 
first  exhibition  of  this  power  in  passing  her  hand  over  the  face  of 
her  brother,  when,  to  the  astonishment  of  both,  vivid  electrical 
sparks  passed  to  it  from  the  end  of  each  finger. 

The  fact  was  immediately  mentioned,  but  the  company  were  so 
sceptical  that  each  in  succession  required  for  conviction,  both  to  see 
and  feel  the  spark.  On  entering  the  room  soon  afterward,  the  com- 
bined testimony  of  the  company  was  insufficient  to  convince  me  of 
the  fact  until  a  spark,  three  fourths  of  an  inch  long,  passed  from 
the  lady's  knuckle  to  my  nose  causing  an  involuntary  recoil.  This 
power  continued  with  augmented  force  from  the  25th  of  January  to 
the  last  of  February,  when  it  began  to  decline,  and  became  extinct 
by  the  middle  of  May. 

The  quantity  of  electricity  manifested  during  some  days  was 
much  more  than  on  others,  and  different  hours  were  often  marked 
by  a  like  variableness  ;  but  it  is  believed,  that  under  favorable  cir- 
cumstances, from  the  25th  of  January  to  the  first  of  the  following 
April,  there  was  no  time  when  the  lady  was  incapable  of  yielding 
electrical  sparks. 
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The  most  prominent  circumstances  which  appeared  to  add  to  her 
electrical  power,  were  an  atmosphere  of  about  80^  Fah.,  moderate 
exercise,  tranquillity  of  mind,  and  social  enjoyment ;  these,  severally 
or  combined,  added  to  her  productive  power,  while  the  reverse 
diminished  it  precisely  in  the  same  ratio.  Of  these,  a  high  teno- 
perature  evidently  had  the  greatest  effect,  while  the  excitement 
diminished  as  the  mercury  sunk,  and  disappeared  before  it  reached 
zero.  The  lady  thinks  fear  alone  would  produce  the  same  e&ct 
by  its  check  on  the  vital  action. 

We  had  no  evidence  that  the  barometrical  condition  of  the  atmos- 
phere exerted  any  influence,  and  the  result  was  precisely  the  same 
whether  it  were  humid  or  arid. 

It  is  not  strange  that  the  lady  suffered  a  severe  mental  perturba- 
tion from  the  visitation  of  a  power  so  unexpected  and  undesired,  in 
addition  to  the  vexation  arising  from  her  involuntarily  giving  sparks 
to  every  conducting  body  that  came  within  the  sphere  of  her  elec- 
trical influence  ;  for  whatever  of  the  iron  stove  or  its  appurtenanceSi 
or  the  metallic  utensils  of  her  work  box,  such  as  needles,  scissors, 
knife,  pencil,  &c.  &^c.  she  had  occasion  to  lay  her  hands  upon,  first 
received  a  spark,  producing  a  consequent  twinge  at  the  point  of 
contact. 

The  imperfection  of  her  insulator  is  to  be  regretted,  as  it  was 
only  the  common  Turkey  carpet  of  her  parlor,  and  it  could  sustain 
an  electrical  intensity  only  equal  to  giving  sparks  one  and  a  half 
inch  long;  these  were,  however,  amply  sufficient  to  satisfy  the 
most  sceptical  observer,  of  the  existence  in  or  about  her  system,  of 
an  active  power  that  furnished  an  uninterrupted  flow  of  the  elec- 
trical fluid,  of  the  amount  of  which,  perhaps  the  reader  may  obtain 
a  very  definite  idea  by  reflecting  upon  the  following  experiments. 
When  her  finger  was  brought  within  one  sixteenth  of  an  inch,  of  a 
metallic  body,  a  spark  that  was  heard,  seen,  and  felt,  passed  every 
second.  When  she  was  seated  with  her  feet  on  the  stove-hearth 
(of  iron)  engaged  with  her  books,  with  no  motion  but  that  of  breath- 
ing and  the  turning  of  leaves,  then  three  or  more  sparks  per  minute 
would  pass  to  the  stpve,  notwithstanding  the  insulation  of  her  shoes 
and  silk  hosiery.  Indeed,  her  easy  chair  was  no  protection  from^ 
these  inconveniences,  for  this  subtle  agent  would  often  find  its  way 
through  the  stuffing  and  covering  of  its  arms  to  its  steel  frame  work. 
In  a  few  moments  she  could  charge  other  persons  insulated  like  her- 
self, thus  enabling  the  first  individual  to  pass  it  on  to  a  second,  and 
the  second  to  a  third. 
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ball  on  the  stove ;  these  were  quiie  brilliant  di 
jn  any  part  of  a  large  room,  and  sharply  i 
to  another  person.  In  order  further  to  tea 
measure,  it  was  passed  to  ihe  balls  by  four  pi 
this,  however,  evidently  diminished  its  intens 
brigiit.* 

.  7''^.  '■°''«S°iig  ejtperimenis,  and  others  o^ 
indefinitely  repealed,  we  safely  say  hundreds  , 
who  witnessed  the  exhibitions  they  were  pel 
much  so  as  if  they  had  been  produced  by  an  < 
the  electricity  accumulaied  in  a  battery. 

The  lady  had  no  internal  evidence  of  this 
generis;  it  was  manifest  to  her  oifly  i„  ,he  ph 
ing  her  by  sparks,  and  its  dissipation  was  impei 
ing  her  room  or  seated  in  a  common  chair,  eve 
had^previously  arrived  at  the  point,  of  affording 

Neither  the  lady's  hair  or  siik.  so  far  as  , 

in  a  Slate  of  divergence;  but  without  doubt  u 

dress  being  thick  and  heavy,  and  to  her  bairhal 

at  her  toilet  and  firmly  fixed  before  she  appeared 

As  this  case  advanced,  and  supposin-r  the  el, 

suited  from  the  friction  of  her  silk,  I  Leered  (aft 

tire  chanKe  of  my  patient's  apparel,  believing  ,h, 

one  of  co„on,  flannel,  &c.  would  relieve  her  fJ 

conven,ences,t  and  at  .he  same  time  a  sis.er.  tJ 

by  my  request,  assumed  her  dress  or  a  preci^lv] 

bot     instances  the  experiment  was  anTn.  "1 

abated  the  intensity  of  the  electrical  excitemea 

stance,  or  produced  it  in  the  Janer. 

My  next  conjecture  was,  that  the  electricity: 

eanhbraeLdcond  r      '  ""'"«•?">"  free  cob 
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destroyed  when  at  my  next  risit  I  fouod  my  patient,  although  in  a 
free  perspiration,  still  highly  charged  with  the  electrical  excitement. 
And  now  if  it  is  difficult  to  believe  that  this  is  a  product  of  the  an- 
imal system,  it  is  hoped  that  the  sceptics  will  tell  us  from  whence  it 
came.* 

In  addition  to  the  ordinary  appurtenances  of  a  parlor,  it  may  be 
proper  to  add,  that  the  lady's  apartment  contained  a  beautiful  cab- 
inet of  shells,  minerals,  and  foreign  curiosities. 

This  lady  is  the  wife  of  a  very  respectable  gentleman  of  this  place ; 
she  is  aged  about  thirty,  of  a  delicate  constitution,  nervous  temper- 
ament, sedentary  habits,  usually  engaged  with  her  books  or  needle- 
work, and  generally  enjoying  a  fine  flow  of  spirits. 

She  has,  however,  never  been  in  sound  health,  but  has  seldom 
been  confined  to  her  bed  by  sickness  even  for  a  day. 

During  the  past  two  years  she  has  sufifered  several  attacks  of  acute 
rheumatism,  of  only  a  few  days'  continuance,  but  during  the  au- 
tumn, and  the  part  of  winter  preceding  her  electrical  development, 
she  suffered  much  from  unseated  neuralgia  in  the  various  parts  of 
her  system,  and  was  particularly  affected  in  the  cutis  vera,  in  isola- 
ted patches ;  the  sensation  produced  being  precisely  like  that  caused 
by  the  application  of  water  heated  to  the  point  a  little  short  of  pro- 
ducing vesication ;  in  no  instance,  however,  did  it  produce  an  appa- 
rent hyperaemia,  but  about  the  last  of  December  a  retrocession 
took  place  of  this  peculiar  irritation,  to  the  mucous  membranes 
of  the  fauces,  oesophagus,  and  stomach,  there  producing  a  very  ap- 
parent hyperaemia,  and  attended,  during  the  exacerbations,  with 
burning  sensations  that  were  torturing  indeed ;  and  it  was  for  the 
relief  of  these  symptoms  that  medical  means  were  used,  but  it  was 
found  no  easy  matter  to  overcome  this  train  of  morbid  action. 

It  was  neariy  immaterial  what  medicines  were  used  ;  no  perma- 
nent relief  was  obtained,  and  no  advantage  resulted  from  the  use  of 
the  alkalies,  or  their  varied  combinations.  In  a  few  instances,  a 
dose  of  the  acetate  of  morphine  was  given  to  secure  a  night's  rest, 
but  she  seldom  made  use  of  an  anodyne. 

The  effervescing  soda  draught  being  very  acceptable  was  freely 
given — from  which,  in  addition  to  a  rigid  system  of  dietetics,  the 


*  It  appears  to  be  Dr.  Hosford's  opinioo,  that  the  electricity  waa  not  eaased  by 
the  aurora  that  was  coincident  with  its  first  appearance,  bat  that  it  was,  in  somo 
way,  an  appendage  of  the  animal  tysteoi.-*^^. 
Vol.  XXXIII.— No.  2.  51 
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influenoe  of  the  opeoiog  sprkigi  and  ibe  m  medicatrix  nature,  re- 
lief came  of  her  electrical  vexations,  of  most  of  her  neuralgia,  and 
other  corporeal  infirmities,  and  to  this  time,  a  much  better  state  of 
health  has  been  enjoyed  than  lor  many  years. 

Orford,  N.  H.,  Nov.  16, 1837. 

3.  Impressions  of  feet  in  rtH^cs* — ^Tbose  who  are  acquainted  with 
the  earlier  volumes  of  this  work,  may  remember  that  in  Vol  V.  at 
p.  223,  there  b  a  full  account,  with  a  drawing,  of  the  famous  copies 
of  human  feet  found  in  limestone  near  Su  Louis.  In  a  letter  to  the 
editor,  recently  received  from  an  eminent  English  gedogbt,  dated 
September  9,  1837,  are  the  following  striking  remarks  : 

'*  Liest  I  should  again  neglect  to  call  your  attention  to  a  subject  to 
which  I  have  long  since  intended  to  claim  your  particular  regard,  I 
will  in  tills  brief  space  allude  to  it.  In  the  5th  volume  of  your 
Journal,  (1822))  there  are  remarks  on  the  prints  of  human  feet  ob- 
served in  the  secondary  limestone  of  the  valley  of  the  Mississippi, 
by  Mr.  Schoolcraft  and  Mr.  Benton,  with  a  plate  representing  the 
impressions  of  two  feet.  Ever  since  my  researches  on  the  rippled 
sandstones,  (published  in  Jameson's  Edinburgh  Journal,)  I  felt  per- 
suaded the  prints  alluded  to  were  the  genuine  impressions  of  human 
feet,  made  in  the  limestone  when  wet.  I  cannot  now  go  on  with 
the  arguments  that  may  be  urged  in  proof  of  my  opinion  ;  but  reJy 
upon  it,  those  prints  are  certain  evidence  that  man  existed  at  the 
epoch  of  the  deposition  of  that  limestone,  as  that  birds  lived  when 
the  new  red  sondstone  was  formed.  Pray  get  all  the  evidence  on 
this  head  you  can — rely  upon  it  nu>st  important  results  will  be  the 
consequence.  I  am  prepared  to  find  man  and  the  cotemporary  ani- 
mals much  lower  down  in  the  series  than  is  generally  supposed.  My 
friend  Sir  Woodbine  Parish,  (the  discoverer  of  the  Megatherium,) 
tells  me  that  similar  impressions  have  been  seen  in  South  America; 
and  there  was  a  dispute  among  the  catholics  whether  they  were  the 
feet  of  the  apostles  !  But  truth  often  lies  hid  beneath  such  strange 
conceits.  I  can  remember  the  time  when  my  explanation  of  tbe 
rippled  sandstones  was  ridiculed,  now  no  one  doubts  tu" 

To  these  remarks  of  our  respected  correspondent,  we  add  tbe 
following  fragment,  dated  Baltimore,  Oct.  14,  1836.  and  addressed 
to  the  editor. 

''  Having  lately  read  in  your  Journal  the  communication  of  Prof. 
Hitchcock  concerning  the  in>pressbns  of  birds'  feet  on  the  sandstone 
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in  the  CooDteticut  valleyi  I  was  reminded  of  having  read  sometbing 
of  an  analogous  kind  many  years  ago  concerning  a  locality  in  Ten- 
nessee, which  I  would  beg  leave  to  lay  before  you  under  the  hope 
that  some  of  your  intelligent  readers  in  that  neighborhood  may  ex- 
amine into  this  subject  more  particularly. 

"  Extract  from  the  American  Encyclopedia,  published  by  Dobson 
at  Philadelphia,  1778  to  1803 — Supplement,  vol.  3,  p.  344.  From 
a  meagre  account  of  Tennessee,  I  extract  the  following :  *  The 
enchanted  mountain,  about  two  miles  south  of  Brass  town,  is  famed 
for  the  curiosities  on  its  rocks.  Th^re  are  on  several  rocks  a  num- 
ber of  impressions  resembling  the  tracks  of  turkeys,  bears,  horses, 
and  human  beings,  as  visible  and  perfect  as  if  they  were  made  on 
snow  or  sand,'  be.  There  are  other  particulars  stated  which  seem 
to  be  loose  guesses  of  ignorant  people,  be." 

We  are  not  aware  whether  Dr.  Troost,  the  learned  and  able 
geologist  of  Tennessee,  has  investigated  these  facts,  or  whether  they 
have  fallen  under  his  observation.  If  the  alledged  facts  are  real,  we 
should  be  glad  to  know  his  opinion  of  them,  and  we  should  be 
greatly  obliged,  if  in  compliance  with  our  English  correspondent 
and  with  our  own,  any  facts  may  be  communicated  relating  to  im* 
pressions  on  rocks. — Ed; 

November  18, 1837. 

4.  New  hcality  ofloKte,  with  other  minerals  aisociated. — About 
two  years  ago,  I  discovered  a  locality  of  iolite  in  this  place.  I  have 
subsequently  revisited  it,  and  take  this  opportunity  of  communica- 
ting to  you  the  result  of  my  observations. 

The  iolite  is  found  about  one  mile  and  a  half  N.  E.  of  the  vil- 
lage of  Brimfield,  on  the  road  leading  to  Warren,  and  near  the  resi- 
dence of  Samuel  Patrick.  It  is  of  a  violet  blue  color,  sometimes 
with  a  shade  of  brown :  fracture  uneven :  translucent :  structure 
foliated.  I  have  obtained  no  specimens  which  show  the  crystalline 
form.  Externally,  it  differs  very  little  from  that  found  at  Haddam, 
Conn.,  except  that  the  hues  are  more  vivid,  and  the  tabular  masses 
are  not  as  large.  I  am  not  aware  that  other  localities  have  been 
discovered  in  this  country.  The  accompanying  rock  is  well  char^ 
acterised  granite. 

In  connexion  with  the  iolite^  occurs  adtUaria  of  a  wine  yellow  and 
sometinxes  greenish  tint.  Some  of  the  specimens  possess  the  cha- 
toyant appearance.    They  display  a  strong  pearly  lustre,  and  are 
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often  nearly  trtntparent*  In  some  speciniens  the  minute  folis  are 
perceptible,  giving  them  t  fritted  appearance.  Few  localities  ai^ 
ferd  better  specimens. 

Sulphuret  ofmolybdtwuMy — in  imperfect  bexabedral  prisms:  struc- 
ture lamellar.  Abundant,  though  disseminated  in  dots  throughout 
the  mass. 

Jlf»ar,--black :  in  six-sided  tables.  Good  specimens  can  be  obtained. 

6ame/,-occur8  abundantly:  crystallized  imperfectly, and  massive. 

This  locality,  as  yet,  has  been  but  partially  explored. 

J.  W.  Foster,  of  ZanesvilUy  Ohio. 

Brimfield,  Mass.,  Dec.  Tth,  1837. 

5.  Caoutchouc. — Much  attention  has  been  bestowed  upon  this 
article,  with  a  view  of  discovering  some  solvent  or  mode  of  redu- 
cing it  to  a  consistence  capable  of  receiving  any  desirable  form,  or  of 
being  applied  to  the  surface  of  cloth  in  the  form  of  varnish,  in  order 
to  render  it  water  proof;  but  believing  that  no  method  has  yet  been 
made  public  by  which  it  could  be  used  with  economy  and  facility,  I 
am  induced  to  offer  the  following,  with  the  hope  that  it  will  be  found 
both  useful  and  interesting. 

I  wish  to  premise,  that  all  hitherto  known  sdvents  of  caoutchouc 
are  liable  to  objections.  In  a  trial  which  1  once  made,  I  found 
that  oil  of  turpentine  dissolved  raw  caoutchouc  tardily;  and  on  hav- 
ing been  spread  on  calico  and  exposed  to  the  atmosphere,  it  re- 
mained glutinous  at  the  end  of  a  year. 

About  two  years  ago,  I  was  induced  to  perform  some  experiments 
with  caoutchouc,  and  I  accidentally  ascertained,  that  if  it  be  pre- 
viously out  fine  and  immersed  in  common  sul.  ether  or  a  solution  of 
(some  alkali  ?  I  used)  carb.  soda,  2  ox.  to  a  pint  of  water,  for  a 
week,  and  then  put  into  good  neuf  oil  of  turpentine,  it  dissolved  with 
facility ;  and  when  spread  on  cloth  and  exposed  to  a  dry  atmos- 
phere, it  $peedibf  dries  and  assumei  it$  original  properties^  usually 
in  twenty  bur  hours. 

.Calico,  linen,  or  articles  of  clothing,  may  receive  a  coating  with 
this  solution,  sufficient  to  render  them  water  proof  without  materially 
altering  their  general  appearance  or  injuring  their  pliability. 

When  less  elasticity  and  more  body  is  required,  I  hazard  a  con- 
jecture, that  this  solution  may  economically  be  diluted  or  mixed  with 
aspbaltum,  Venice  turpentine,  or  some  other  articles  soluble  in  oil 
of  turpentine.  Arza  Andrbvs^  M.  D. 

Meriden,  Cl.,  Nov.  29lh,  1837. 
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6.  On  meteoric  sfiowers  in  August ;  supplementary  to  Art.  XX.^ 
The  facts  below  given,  came  to  hand  too  late  for  insertion  in  their 
proper  place.  For  those  marked  a,  and  b,  I  am  indebted  to  the 
kind  attention  of  my  friend,  Mr.  Geo.  C.  Schaeffer,  of  New  York. 

a.  The  following  is  the  entire  statement  concerning  the  meteors 
seen  in  England,  Aug.  10, 1833,  an  imperfect  account  of  which  was 
given  at  pp.  178,  179  of  this  volume. 

"  A  very  remarkable  flight  of  falling  stars  was  seen  between  10  P.  M.  and  mid- 
night, on  the  evening  of  Aug.  10,  (1833,)  about  midway  between  Worcester  and 
Great  Malvern.  They  resembled  the  almost  incessant  discharge  of  sky-rockets  in 
the  upper  regions  of  the  atmosphere,  and  the  trailing  light  they  left  upon  the  sky 
was  particularly  curious  and  beautiful.  This  appearance  continued  for  a  consider- 
able time ;  the  velocity  with  which  the  meteors  appeared  to  move  was  very  great. 
Some  of  them  were  nearly  in  the  zenith,  but  none  approached  the  horizon.  The 
general  direction  of  their  course  was  from  Northwest  to  Southeast.'* — Lees:  Ana- 
alyst,  Aug.  1834. 

6.  In  a  register  of  the  weather,  kept  at  Edmonton,  near  London, 
by  Mr.  C.  H.  Adams,  published  in  th^  London  Literary  Gazette,  in 
the  report  for  the  week  Aug.  2-8,  1834,  it  is  staled,  "  the  innumer- 
able meteors  which  are  nightly  seen,  shooting  in  all  directions,  are 
worthy  of  notice,  as  were  those  especially  from  9  to  1 1  on  the  eve- 
ning of  the  9th  inst." — Compare  (5),  p.  136. 

c.  By  No.  218  of  Ulnstitut,  received  here  on  the  11th  Dec,  it 
appears  that  M.  Quetelet,  at  the  session  of  the  Royal  Academy  of 
Brussels,  Dec.  3,  1836,  staled  his  belief  that  shooting  stars  were 
unusually  frequent  about  the  middle  of  August,  and  more  particular- 
ly on  the  lOih.  In  order  to  6nd  facts  in  relation  to  this  subject,  he 
examined  the  Register  of  the  Observatory  of  Brussels.  The  only 
observations  there  recorded  of  extraordinary  appearances  of  these 
meteors,  refer  to  Aug.  10,  1834,  and  Aug.  10,  1835.  No  special 
attention  had,  how^ever,  been  given  in  the  Register  to  observations 
of  these  phenomena. — L'Inslitut,  foL  Paris,  No.  218,  p.  256. 
Aout,  1837. 

At  the  time  when  the  last  number  of  this  Journal  was  published, 
I  was  not  aware  that  any  person  m  Europe  or  elsewhere,  had  ever 
advanced  the  idea  of  a  meteoric  shower  in  August. 

The  statement  on  p.  359  concerning  the  tangential  region,  is 
inaccurate  in  the  unrestricted  form  there  given.  In  our  latitude,  it  is 
true  only  about  the  times  of  the  solstices,  but  in  the  intertropical  lat- 
itudes it  would,  without  much  variation,  hold  true,  during  the  year. 
The  general  propriety  of  the  conclusion  there  stated,  viz.  that  the 
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tbowen  would  have  been  Iband  more  abundtnt  after  midDight,  re- 
mains however  uoaflbcted.  If  we  assume  the  radiaot  of  August  9 
to  be  in  the  ecliptic,  and  90^  West  from  the  sun's  place,  it  will  be 
found  to  rise  about  lOA.  40m.  P.  M.  This  may  account  for  the  iact 
that  about  that  time  of  the  year,  meteors  have  been  seen  so  abun- 
antly  before  midnight. 

We  have  now  an  August  meteoric  shower,  in  five  successive  years, 
(1833  to  1837  inclusive,)  and  there  seems  to  be  little  risk  in  pre- 
dicting its  recurrence  on  or  about  the  9th  of  next  August.  For  sev- 
eral reasons,  and  especially  on  account  of  our  early  dawn  at  that 
season,  it  is  extremely  important  that  persons  who  live  near  the 
equator,  in  all  quarters  of  the  globe,  should  make  careful  observa- 
tions on  this  interesting  phenomenon.  £.  C.  Herrick. 

New  HiTen,  Dec  16, 1887. 

7.  Brilliant  Meieor  seen  in  the  day  time. — On  Saturday,  August 
520,  1836,  being  in  the  state  gf  Illinois,  on  the  road  between  Win- 
chester and  Jacksonville,  and  about  eight  miles  southwest  from  the 
latter  place,  (which  is  near  N.  lat.  39°  45^,  and  W.  long.  89^  4(K,) 
a  brilliant  meteor  or  globe  of  fire  was  seen  both  by  myself  and  com- 
panion, lu  true  bearing  was  about  N.  15^  E.,  nearly.  Its  apparent 
size  was  about  fifteen  minutes  of  a  degree ;  or,  the  apparent  disc  was 
about  one  fourth  that  of  the  moon.  When  first  seen  it  had  an  alti- 
tude of  about  60^ ;  it  moved  rapidly  in  a  line  nearly  vertical,  and 
became  invisible  at  an  altitude  of  about  40^.  It  would  doubtless 
have  been  seen  at  a  greater  elevation  had  the  eye  at  first  been  prop- 
erly directed.  The  sky  at  the  time  was  entirely  clear,  and  the  sun 
shining  bright ;  it  being  about  four  o'clock  in  the  afternoon.  The 
meteor  left  behind  a  distinct  train  of  smoke,  which  appeared  like  a 
small  cloud  and  was  visible  for  at  least  fifteen  minutes.  An  explo- 
sion was  noticed  by  several  persons  in  the  vicinity,  which  I  failed  to 
bear  on  account  of  the  noise  made  by  the  wagon  in  which  I  was 
traveling.  R*  Gavlord. 

8.  A  Synopiii  of  the  family  of  Naiades ;  by  Isaac  Lba,  Phil- 
adelphia, 1836. — ^This  woiic  deserved  a  notice  at  our  hands  long 
since,  but  it  has  been  mislaid  and  overlooked.  Mr.  Lea's  reputa- 
tion is  too  well  and  too  extensively  known  to  need  any  encomium 
from  us :  his  name  is  identified  with  American  conchology,  and  no 
student  sees  the  word  C/nto,  without  being  reminded  of  our  author 
and  bis  distinguished  services.  In  this  synops'is  are  enumerated 
three  hundred  and  fifty  four  species,  recent  and  fossil. 
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Id  bis  iDtroductioD,  Mr.  Lea  justly  remarks  on  the  difficulty  ex- 
perienced io  attempting  any  c(urrect  and  unobjectionable  division  of 
a  familyi  in  which  the  distinctive  characters  of  species  are  so  blended 
and  run  into  each  other,  as  scarcely  to  be  separated  by  the  most  mi- 
nute care.  In  doing  this  be  has  certainly  succeeded  better  than  hb 
predecessors,  and  the  number  of  new  species  brought  forward  b 
quite  remarkable.  He  divides  the  family  into  two  genera,  Marga- 
rka  and  Iridina^  and  the  first  into  the  sub-genera  Unio,  Margari- 
tana,  Dipsas,  Anodonta  and  Pleiodon.  A  writer  in  the  Zoological 
and  Botanical  Journal  some  time  since,  called  in  question  several 
species  of  the  genus  Unto  which  Mr.  Lea  bad  described  as  his  own, 
attributing  them  to  other  zoologists;  these  species,  we  observe,  Mr. 
Lea  still  sees  proper  to  retain,  for  which  he  doubtless  has  satisiactory 
reasons. — B.  S.,  Jr. 

9.  Temperature  of  Lake  Ontario. — ^This  lake  is  so  large  and 
deep  that  it  never  freezes  in  winter  to  any  great  extent.  The  ice 
formed  along  the  shores  in  still  weather  is  dashed  to  pieces,  and  in  part 
thrown  upon  the  banks  by  the  first  wind  that  raises  its  waves.  The 
ice  is  formed  too  in  much  greater  quantity  late  in  winter,  when  the 
water  has  had  time  to  cool.  In  the  severe  winter  of  1835-6,  the 
steam  boat  Traveler  ran  through  the  winter  from  Niagara  to  To- 
ronto, in  Canada,  a  distance  of  about  thirty  six  miles.  In  March, 
of  that  winter,  the  ice  once  covered  the  water  for  the  whole  dis- 
tance and  was  broken  through,  as  it  was  not  thick^  by  the  boat. 
The  wind  soon  dashed  the  ice  in  pieces.  The  ice  then  extended 
several  miles  from  the  westward  of  the  lake.  But  so  much  ice  is  a 
rare  occurrence  on  this  lake,  and  takes  place  only  in  a  severe  win- 
ter, and  late  too  in  the  season,  when  the  waters  have  been  unruffled 
by  winds  for  some  days,  or,  as  the  engineer  of  the  boat  remarked, 
during  a  long  calm. 

The  surface  of  Lake  Ontario  is  about  two  hundred  and  forty  feet 
above  tide  water.  It  is  said  to  have  been  sounded  to  the  depth  of  three 
hundred  feet,  which  would  place  its  bottom  below  the  level  of  the 
sea.  It  is  doubtful  whether  the  statements  on  the  depth  of  the  great 
lakes  can  be  relied  upon.  It  is  quite  certain  that  some  are  given  far 
too  large.  Lake  Erie  freezes  to  a  great  extent,  if  not  entirely  over 
lis  surface ;  but  Lake  Ontario  is  so  deep  that  even  with  the  dis- 
charge of  the  cooled  water  of  Lake  Erie  into  it,  the  waters  are  rarely 
lowered  to  the  point  of  congelation. 
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The  climate  of  this  part  of  the  state  must  be  afl^cted  hj  mxk 
great  bodies  of  water.  As  the  water  is  cooled  in  winter,  it  must 
take  a  considerable  time  for  tbe  temperature  to  rise  to  that  of  tbe 
air,  and  bence  tbe  winter  must  be  prolonged  a  little,  and  tbe  spring 
be  retarded,  and  in  autumn,  tbe  water  must  be  throwing  off  its  ca- 
loric to  the  atmosphere,  and  retard  to  some  extent  the  approach  of 
winter.  The  frequent  direction  of  the  wind  towards  the  lake,  while 
tbe  upper  air  is  moving  in  a  different  direction  and  often  in  a  nearly 
opposite  course,  shows  the  influence  of  the  cooler  waters  of  the  lake 
in  summer. 

At  my  request  Mr.  William  McAnslan^  the  engineer  of  the  steam- 
boat Traveler,  made  the  following  observations  upon  the  temperature 
of  the  lake.     The  observations  began  May  5th,  1837. 
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The  observations  began  at  the  mouth  of  Genesee  River,  and 
Were  continued  to  Coburg,  on  the  Canada  side.  The  distance  to 
Coburg  is  about  sixty  miles,  and  the  place  lies  a  little  W.  of  N. 
from  tliis  city.  The^r^l  observation  was  made  just  in  the  mouth 
of  the  <jenesee ;  the  second  observation,  about  half  a  mile  from  the 
mouth  of  the  Genesee,  where  its  waters  are  well  mingled  with  those 
of  the  lakes ;  the  nine  succeeding  were  made  about  every  six  or 
seven  miles,  the  last  being  at  the  landing  at  Coburg.  They  were 
made  upon  water  drawn  from  about  one  foot  below  the  surface.  It 
was  found  however  by  repeated  trials,  that  the  temperature  for 
three  feet  deep  was  not  sensibly  different  from  that  at  the  surface. 
At  the  bottom  of  the  table  is  given  the  course  of  the  wind  on  the 
day  of  observation  and  the  mean  temperature  of  that  day  at  Roch*^ 
ester,  and  also  the  mean  temperature  of  the  two  preceding  days. 

The  gradual  diminution  of  temperature  from  the  shore  towards 
the  middle  of  the  lake,  from  spring  to  September,  is  an  interesting 
fact.  Mr.  McAnslan,*  who  is  an  engineer  of  considerable  knowl- 
edge of  chemistry  and  mechanics,  remarks  too,  that  the  direction  and 
strength  of  wind  carries  the  colder  portion  nearer  the  shore  in  the 
direction  of  the  wind.  In  August  and  September,  the  temperature 
of  the  water  was  nearly  uniform  from  shore  to  shore.  In  October 
and  November,  the  water  in  the  middle  of  the  lake  was  warmer 
than  nearer  to  the  shores.  In  spring  and  down  to  July,  the  air  on 
the  lake  is  peculiarly  cool  from  the  coolness  of  the  water.  In  Oc- 
tober the  temperature  of  the  atmosphere  and  lake  was  nearly  the 
same,  while  the  difference  was  considerable  in  the  preceding  month. 
Finally,  it  is  probable  that  the  current  of  Niagara  River  is  pretty 
direct  through  the  lake,  and  that  the  accumulation  of  ice  on  Lake 
Erie  and  its  being  heaped  up  and  continued  on  the  eastern  part  of 
the  lake,  often  till  into  May,  must  be  in  part  the  cause  of  the  low 
temperature  of  the  water  of  Lake  Ontario,  as  shown  in  the  table  for 
the  months  of  May  and  June.  CD. 

10.  Encrinitey  Tufa,  fyc. — For  the  benefit  of  the  numerous  read- 
ers of  your  Journal,  who  may  or  may  not  be  interested  in  the  col- 
lection and  examination  of  the  organic  remains  of  this  country,  I  beg 


*  Some  alteration  in  the  position  of  the  floatboards  of  the  vfh4eU  of  the  TraveHar 
has  been  made  by  Mr.  McAnsIan,  by  which  they  seem  to  more  With  more  effi- 
ciency through  water. 
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iMire  to  sUte,  that  a  few  days  since  I  obtuoed  a  petnAcatioa  fiom 
the  surCice  of  a  firagineDt  of  limestone  from  Becraft's  moontaiov 
wbicfay  after  cleaoing,  proved  to  be  a  perieet  specimen  of  tbe  second 
variety  of  encrtoite,  called  by  Parkinson  the  cap  encrinite.  This  is 
Ibe  first  and  only  specimen  of  this  family  of  foa^h  which  has  been 
feund  in  this  vicinity*  The  ibssil  vertebral  remains  of  this  animal  con- 
stitute the  principal  part  of  the  rocks  of  this  mountain.  Havbg  do 
figures  of  the  above  named  fossil  in  my  possession,  I  cannot  conclu- 
sively determine  whether  this  be  the  cap  or  the  pear  encrinite;  I  an 
however  inclined  to  the  opinion  of  its  being  the  former.  I  would  also 
state,  that  I  have  recently  discovered  an  excellent  locality  of  calca- 
reous tu&  about  a  mile  from  this  city.  It  is  mostly  stalacticai  and 
very  compact,  some  being  susceptible  of  a  beautiful  polish.  Im- 
pressions of  fern  I  lately  discovered  on  shale  overlying  a  narrow 
vein  of  coal,  about  a  mile  and  a  half  south  of  this  place.  I  mention 
tbe  above  as  being  altogether  new  in  this  neighborhood. 
HiMfooD,  May  98d,  1837.  S.  A.  Rowi^ET. 

^ 

11.  Description  of  a  New  TrUohite  ;  by  Jacob  Greek,  M.  D, 

Prof,  of  Chem.  in  Jefferson  Med.  Coll. 

Caltmene  Rowii.     Green. 

The  outline  of  this  fossil  as  it  lies  upon  the  rock  presents  a  very 
regular  oval  figure.  The  buckler  and  the  body  are  a  good  deal  ele- 
vated, and  measure  longitudinally  nearly  an  inch  and  two  thirds. 

The  buckler  is  lunate,  and  is  edged  round  its  whole  border  with  a 
little  groove  or  channel.  Its  front  or  middle  lobe  is  elevated  above 
the  cheeks,  is  rounded  at  its  anterior  part  and  gmdually  enlarges  as 
it  approaches  the  middle  lobe  of  the  abdomen.  There  are  no  tu- 
bercles or  folds  upon  it,  but  its  posterior  angles  are  so  truncated  as 
to  form  a  subtriangular  protuberance  on  each  side  of  the  commence- 
ment of  the  vertebral  column.  The  cheeks  are  shaped  like  spher- 
ical triangles,  and  seem  from  our  specimen,  to  have  projected  on 
eacb  side  to  the  fourth  articulation  of  the  abdomen.  The  ooc/t/e- 
rous  tubercles  are  large  and  lunate ;  they  are  placed  close  to  tbe 
front  and  seem  almost  to  form  a  part  of  it ;  they  are  situated  just  be- 
fore tbe  protuberances  above  mentioned. 

The  abdomen  and  tail  can  readily  be  distingubhed.  There  are 
twenty  three  articulations  in  both.  The  middle  lobe  is  very  promi- 
nent, is  separated  from  the  lateral  ones  on  each  side  by  a  deep  chan- 
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nel)  and  gptdaally  and  regnlariy  tapers  to  its  teipinatioD,  which  is 
near  the  end  of  the  body.  The  lateral  lobe$  are  roanded.  The 
eoitml  ar€h€8  of  the  abdomen  have  a  furrow  scooped  out  of  their  up- 
per surface,  and  their  outward  extremities  terminate  in  obtuse  points, 
between  which  there  is  a  raised  line.  The  caudal  arches  are  not 
grooved,  but  there  is  a  iaint  impressed  line  running  along  their  up- 
per suriSu^e,  which  is  slightly  bifurcated  at  their  termination. 

This  beautiful  and  highly  interesting  trilobite  was  found  by  Mr. 
George  L.  Le  Row,  of  Poughkeepsie,  N.  Y.,  to  whose  kindness  I 
owe  this  opportunity  of  describing  it.  The  specific  name  is  givea 
in  compliment  to  the  discoverer.  There  is  a  strong  analogy  in  some 
leading  particulars  between  this  species  and  our  C.  Diops.  Pro- 
fessor Dalman's  C.  Concinna  represented  on  his  first  plate,  fig.  5,  a 
b  and  c,  comes  very  near  it,  but  there  are  many  marked  diflferences 
between  them.  Mr.  Le  Row  in  a  letter  to  me  states, ''  the  locality 
of  this  trilobite  is  just  out  of  the  village  of  Fly  creek,  three  miles 
from  Cooperstown,  in  Otsego  town  and  county,  N.  Y.,  on  the  land 
of  a  Mr.  Williams.  No  other  specimen  has  been  found  there.  I 
possess  the  body  of  one  of  the  same  species  obtained  about  half  a 
mile  from  the  above  locality."  In  the  Poughkeepsie  Tel^raph^ 
Nov.  22d,  1837,  Mr.  Le  Row  has  given  a  figure  of  our  trilobite,  ac- 
companied by  the  following  remarks:  '^The  above  specimen  of  a 
trilobite  was  obtained  during  the  past  summer,  about  three  miles 
south  of  the  bead  waters  of  the  Susquehannah  river ;  it  is  peculiarly  * 
perfect,  and  the  engraving  exhibits  the  outlines  of  the  fossil  in  a  re- 
markably distinct  manner."*  It  was  found  imbedded  in  a  layer  of 
•oft  argillite,  slightly  ferruginous,  and  of  such  is  the  fossil  composed* 
The  strata  in  which  it  was  found  was  filled  with  orthocers  and  numer- 
ous other  fossils.  Immediately  under  this  layer  is  another  of  argil«> 
lite,  of  harder  texture  and  darker  color,  and  free  from  petrifactioM. 

12.  Difference  between  the  English  Porcelain  and  thai  of  Oer^ 
many  and  of  the  continent, — From  an  eminent  individual  perfectly 
acquainted  with  both  the  science  and  practice  of  making  porcelain, 
and  familiar  with  the  principal  establishments  in  Europe,  we  learn 
the  following  facts : — 


*  The  figure  alluded  to  is  beatifully  executed,  but  the  representation  of  the 
front  of  the  buckler  is  by  do  raeaos  exact. 
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**  The  Englbh  jporodaio  is  made  upoo  principles  entirely  dtffinent 
from  those  which  govem  the  manufacture  of  the  French  and  Gi- 
llian porcelain.  The  paste  or  biscuit,  contains  alkaline  materials^ 
phosphate  of  lime  derived  from  bones,  fee.,  and  is  baked  at  a  higher 
temperature  than  that  which  is  necessary  for  the  enamd,  which 
contains  lead  and  not  feldspar.  The  German  porcelain  is  composed 
essentially  of  kaolin  and  feldspar ;  it  is  baked  at  the  same  time  with 
the  enamel  or  glaze,  which  never  contains  lead,  and  is  composed  es- 
sentially of  feldspar."  These  two  kinds  of  pottery  so  very  diflfereot, 
are  usually  confounded  by  professors  of  chemistry* 

18.  Mathematical,  Philosophical,  and  Chemieal  Imtrumentt.^^ 
We  have  received  the  lithograph  circular  of  Louis  and  Andr^  Bre- 
ton, pupils  of  the  celebrated  Lenoir  b  Fortin.  Their  establish** 
ment  is  Rue  Servandooi,  No.  4,  pres  St.  Sulpice,  Paris. 

They  pledge  themselves  to  furnish  to  institutions  and  individuals, 
all  or  any  of  the  instruments  necessary  to  science,  in  all  its  branches; 
manufactured  with  accuracy  and  despatch,  and  at  reasonable  prices. 

We  invite  the  attention  of  the  American  scientific  public  to  tUs 
establishment. 


Our  miscellany  has  been  unavoidably  abridged  in  the  [Mresent  No. 
to  make  room  for  articles,  and  especially  for  the  abstract  from  the 
doings  of  the  British  Association,  which  being  indeed  in  themselves 
misoellaneous,  in  that  way  it  happens  that  this  department  is  in 
£ict  more  extensive  than  usual,  and  we  may  find  it  necessary  to  take 
ibe  same  course  in  the  succeeding  No^ 
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Davenporfs*  recent  Kxperimenis  in  Electro-Magnetic  Machinery. 
(Copy  of  a  letter  from  Mr.  Davenport.) 

TO  PROF.   SILLIMAN. 

Dear  Sir — Having  lately  made  a  number  of  applications  of  the 
power  of  large  galvanic  magnets  in  propelling  machinery,  (being 
independent  of  the  large  machine  now  constructing  by  the  associa- 
tion,!) I  h^ve  thought  proper  to  state  to  you  the  results,  believing 
they  would  not  be  uninteresting  to  you. 

I  have  constructed  a  machine,  with  two  revolving  magnets,  two 
feet  in  length,  made  of  iron  three  and  a  half  inches  in  diameter,  and 
weighing,  after  being  wound  with  six  coils  of  No.  10  copper  wire, 
one  hundred  pounds  each.  Three  stationary  magnets  of  two  feet 
diameter,  were  placed  around  the  periphery  making  six  poles,  and 
weighing  one  hundred  pounds  each. 

With  this  machine  I  produced  one  hundred  revolutions  per  min- 
ute, with  six  square  feet  of  sheet  zinc  exposed  to  action,  surrounded 
with  thin  sheet  copper. 

I  then  displaced  the  stationary  magnets,  and  substituted  one  mag- 
net three  inches  in  diameter,  forming  a  semicircle,  with  the  poles 
directly  opposite  each  other,  and  weighing  about  one  hundred  pounds. 
With  this  magnet  I  produced  one  hundred  and  fifty  revolutions  per 
minute,  using  the  same  quantity  of  zinc  surface.  With  one  revol- 
ving magnet  I  produced  one  hundred  and  seventy-five  revolutions 
per  minute,  with  four  square  feet  of  sheet  zinc.  I  next  constructed 
a  hollow  magnet  of  two  feet  in  length  and  four  inches  in  diameter, 
made  of  boiler  iron,  five-sixteenths  of  an  inch  in  thickness,  with  four 

*  Received  alter  the  Journal  was  finished. 

t  The  machine  alluded  to  in  the  above  letter,  as  now  being  constructed  for  the 
Electro-Magnetic  Association,  by  Messrs.  Davenport  &.  Cook,  is  nearly  comple« 
ted,  and  is  expected  to  be  of  about  two  tons  power.  It  is  formed  by  a  combination 
of  small  magnets,  weighing  about  four  pounds  each,  smd  three  and  a  half  inches 
between  the  poles.  These  magnets  are  placed,  two  hundred  tliirty  four  in  number, 
on  an  iron  shaft  six  feet  in  length,  and  a  corresponding  number  in  a  circle  as  sta- 
tionary magnets. 


Digitized  by  VjOOQIC 


9  Davenpart^s  EUdrthMagnetic  Machine. 

coils  of  copper  wire,  with  which  I  succeeded  in  getting  one  hundred 
revolutions  per  minute.  A  hollow  magnet  was  then  constructed  of 
thin  sheet  iron,  of  the  thickness  of  common  ttove-pipt  tron,  which 
revolved  one  hundred  and  fifty  times  per  minute.  Hollow  magnets 
I  think  may  be  uSed  to  great  advantage  where  weight  is  an  objec^ 
tion ;  but  in  my  experiments  I  generally  make  use  of  iolid  iron. 

I  also  constructed  a  machine  with  simply  two  magnets  formed  of 
two  inch  round  iron,  of  fifteen  inches  in  length,  of  the  stirrup  form. 
The  distance  between  the  centres  of  the  poles  is  five  inches,  and 
the  magnet  revolves  four  hundred  and  fifty  times  per  minute,  with 
two  square  feet  of  zinc.  The  stationary  magnets  being  placed  with 
the  poles  pointing  upwards,  and  the  poles  of  the  revolving  magnet 
pointing  downwards,  the  shad  to  which  the  revolving  magnet  is  at- 
tached passes  throujgh  its  centre,  and  rests  on  the  centre  of  the  sta- 
tionary magnet.  Two  of  these  machines  (weighing  in  all  fifty 
pounds)  I  have  attached  to  small  drilling-works,  which  I  find  pro- 
duce sufiicient  power  to  do  all  my  drilling  of  iron  and  steel,  to  the 
size  of  one-fourth  of  an  inch  diameter. 

I  have  adopted  this  form  on  the  third  machine  which  I  have  re- 
cently put  in  operation.  The  magnets  are  formed  of  two  and  three- 
fourth  inch  iron,  with  the  centres  of  their  poles  nine  inches  apart  and 
weighing  50  lbs.  each,  with  this  I  produced  three  hundred  revolu- 
tions per  minute,  and  have  successfully  attached  it  to  turning  hard 
wood  of  three  inches  diameter.  I  find  the  power  increases  in  fuU 
proportion  to  the  increase  of  weight  and  without  increasing  in  pro- 
portion the  size  of  the  battery.  The  wire  must  be  increased  in  size 
m  proportion  to  the  size  of  the  iron  used,  and  consequently  the  dif^ 
ficulty  attending  long  wires  will  always  be  avoided. 

I  find  no  difficulty  in  using  my  machine  twebat  htmrt  in  mcctttion^ 
without  changing  batteries  or  agitating  the  solution.  ^ 

I  am  erecting  conveniences  to  test  the  powers  of  each  magnet  as 
they  are  increased  in  weight  and  size,  and  think  I  shall  be  able  in 
season  for  the  April  number  of  your  Journal  to  give  the  exact  in- 
crease of  power  in  proportion  to  weight,  of  magnets  weighing  from 
ten  pounds  to  several  tons. 

I  have  also  made  some  very  satisfactory  trials,  while  making  my 
machines,  respecting  the  expense  for  the  consumption  of  zinc  and 
acids,  and  I  think  I  shall  soon  be  able  to  give  nearly  the  precise 
cost  of  making  the  largest  machinery. 

Oahaniim  is,  1  trust,  destined  to  produce  the  greatest  results  in 
the  most  simple  form,  and  I  hope  not  to  be  considered  an  enthusiast, 
when  I  venture  to  predict,  that  soon  engines  capable  of  propelling 
the  largest  machinery  will  be  produced  by  the  simple  action  of  iw& 
gahanic  magnets,  and  worked  with  much  less  expense  than  steam. 

Yours,  respectfully, 

Thomas  Davekport. 

New  York,  December  96, 1837. 
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